Appendix 1

Lidar Patch Check Areas

Area l
Horizontal Datum: NAD 1983(1992)

Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702

Vertical Datum: NAVD88(2004.65)
Coordinate Units: US survey feet
Distance Units: U.S. survey feet
Height Units: U.S. survey feet

Name Northing Easting Latitude Longitude Elevation | Feature Code
JPO3 558518.69 |3633625.16 |30°01'51.96103"N 90°13'06.29152"W -5.38 CHK

JP04 560557.95 |3624734.09 |30°02'12.99285"N 90°14'47.21895"W -4.16 RTK BASE
P1A1 560541.09 |3624777.84 |30°02'12.82188"N 90°14'46.72293"W -4.47 4111-HORZ
P1A2 560540.88 |3624781.84 |30°02'12.81938"N 90°14'46.67752"W -4.25 4111-HORZ
P1A3 560537.99 |3624826.74 |30°02'12.78660"N 90°14'46.16702"W -4.63 4111-HORZ
P1A4 560534.46 | 3624882.47 |30°02'12.74640"N 90°14'45.53336"W -4.55 4111-HORZ
P1A5 560529.67 |3624961.36 | 30°02'12.69158"N 90°14'44.63629"W -4.69 4111-HORZ
P1A6 560527.35 |3624997.05 |30°02'12.66523"N 90°14'44.23055"W -5.19 4111-HORZ
P1A7 560526.86 | 3625004.99 | 30°02'12.65963"N 90°14'44.14022"W -5.46 4111-HORZ
P1A8 560525.53 | 3625025.24 | 30°02'12.64459"N 90°14'43.91000"W -4.89 4111-HORZ
P1A9 560525.09 | 3625032.06 | 30°02'12.63957"N 90°14'43.83245"W -5.21 4111-HORZ
P1A10 |560528.68 |3625033.42 |30°02'12.67503"N 90°14'43.81663"W -5.14 4111-HORZ
P1A11 560529.42 |3625025.24 |30°02'12.68306"N 90°14'43.90960"W -4.84 4111-HORZ
P1A12 |560531.51 |3624992.79 |[30°02'12.70677"N 90°14'44.27859"W -5.13 4111-HORZ
P1A13 |560534.47 |3624945.46 |30°02'12.74056"N 90°14'44.81668"W -4.74 4111-HORZ
P1A14 |560538.61 |3624878.56 |30°02'12.78779"N 90°14'45.57733"W -4.56 4111-HORZ
P1A15 |560541.88 |3624826.64 |30°02'12.82508"N 90°14'46.16765"W -4.46 4111-HORZ
P1A16 | 560544.92 |3624778.00 |30°02'12.85978"N 90°14'46.72075"W -4.26 4111-HORZ
P1A17 |560439.35 |3625204.39 |30°02'11.77471"N 90°14'41.88117"W -5.66 4111

P1A18 |560438.30 |3625221.75 |30°02'11.76259"N 90°14'41.68376"W -5.67 4111

P1A19 |560437.14 |3625237.97 |30°02'11.74966"N 90°14'41.49937"W -5.59 4111

P1A20 |560436.11 |3625253.78 |30°02'11.73798"N 90°14'41.31960"W -5.56 4111

P1A21 |560435.09 |3625271.82 |30°02'11.72611"N 90°14'41.11445"W -5.64 4111

P1A22 |560433.99 |3625290.01 |30°02'11.71351"N 90°14'40.90768"W -5.76 4111

P1A23 |560432.87 |3625308.76 |30°02'11.70074"N 90°14'40.69447"W -5.76 4111

P1A24 |560431.45 |3625327.40 |30°02'11.68490"N 90°14'40.48247"W -5.71 4111

P1A25 |560430.41 |3625345.24 |30°02'11.67295"N 90°14'40.27968"W -5.56 4111

P1A26 | 560429.07 |3625362.81 |30°02'11.65795"N 90°14'40.07989"W -5.57 4111

P1A27 |560428.11 |3625379.92 |30°02'11.64691"N 90°14'39.88541"W -5.44 4111

P1A28 |560426.65 |3625400.50 |30°02'11.63048"N 90°14'39.65136"W -5.25 4111

P1A29 |560425.27 |3625421.05 |30°02'11.61493"N 90°14'39.41771"W -5.56 4111
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Name Northing Easting Latitude Longitude Elevation | Feature Code
P1A30 560424.14 | 3625439.07 30°02'11.60206"N 90°14'39.21285"W -5.65 4111

P1A31 560423.00 |3625455.40 30°02'11.58921"N 90°14'39.02717"W -5.63 4111

P1A32 560533.70 |3625829.71 30°02'12.64978"N 90°14'34.75676"W -5.58 3111

P1A33 560533.29 |3625841.68 30°02'12.64454"N 90°14'34.62058"W -5.54 3111

P1A34 560532.71 3625852.24 30°02'12.63786"N 90°14'34.50051"W -5.43 3111

P1A35 560531.59 |3625864.87 30°02'12.62557"N 90°14'34.35691"W -5.39 3111

P1A36 560530.43 |3625876.45 30°02'12.61303"N 90°14'34.22532"W -5.34 3111

P1A37 560529.18 |3625888.48 30°02'12.59948"N 90°14'34.08856"W -5.44 3111

P1A38 560527.39 |3625900.61 30°02'12.58059"N 90°14'33.95080"W -5.30 3111

P1A39 560525.35 3625830.07 30°02'12.56706"N 90°14'34.75351"W -5.50 3111

P1A40 560522.38 3625841.45 30°02'12.53659"N 90°14'34.62436"W -5.47 3111

P1A41 560520.17 3625852.58 30°02'12.51371"N 90°14'34.49798"W -5.46 3111

P1A42 560517.82 3625864.15 30°02'12.48933"N 90°14'34.36665"W -5.40 3111

P1A43 560516.04 | 3625876.36 30°02'12.47052"N 90°14'34.22787"W -5.34 3111

P1A44 560517.08 3625888.20 30°02'12.47975"N 90°14'34.09306"W -5.35 3111

P1A45 560516.73 3625899.51 30°02'12.47518"N 90°14'33.96445"W -5.28 3111

P1A46 560515.70 |3625910.92 30°02'12.46394"N 90°14'33.83472"W -5.19 3111

P1A47 560782.24 |3624817.76 30°02'15.20519"N 90°14'46.24275"W -4.32 6111

P1A48 560795.65 |3624832.84 30°02'15.33656"N 90°14'46.06977"W -4.37 6111

P1A49 560806.16 |3624845.26 30°02'15.43936"N 90°14'45.92730"W -4.29 6111

P1A50 560825.00 |3624865.46 30°02'15.62397"N 90°14'45.69548"W -4.37 6111

P1A51 560837.95 3624879.66 30°02'15.75081"N 90°14'45.53257"W -4.60 6111

P1A52 560849.64 |3624892.41 30°02'15.86536"N 90°14'45.38624"W -4.54 6111

P1A53 560871.74 |3624914.93 30°02'16.08203"N 90°14'45.12765"W -4.43 6111

P1A54 560881.46 3624924.64 30°02'16.17730"N 90°14'45.01605"W -4.63 6111

P1A55 560890.87 |3624934.30 30°02'16.26958"N 90°14'44.90521"W -4.64 6111

P1A56 560906.35 |3624950.13 30°02'16.42128"N 90°14'44.72344"W -4.46 6111

P1A57 561205.92 3625256.64 30°02'19.35783"N 90°14'41.20385"W 21.58 4111-FLDWALL-HORZ
P1A58 561202.26 3625303.80 30°02'19.31717"N 90°14'40.66765"W 21.64 4111-FLDWALL-HORZ
P1A59 561318.72 3625439.20 30°02'20.45732"N 90°14'39.11463"W 18.60 4111-FLDWALL-HORZ
P1A60 561376.83 3625468.32 30°02'21.02980"N 90°14'38.77709"W 18.55 4111-FLDWALL-HORZ
P1A61 561093.33 3625179.46 30°02'18.25068"N 90°14'42.09413"W -4.47 3121

P1A62 561099.16 3625185.72 30°02'18.30773"N 90°14'42.02228"W -4.23 3121

P1A63 561104.72 3625191.76 30°02'18.36224"N 90°14'41.95294"W -3.70 3121

P1A64 561110.34 3625198.10 30°02'18.41727"N 90°14'41.88018"W -3.01 3121

P1A65 561116.43 3625204.33 30°02'18.47694"N 90°14'41.80867"W -2.08 3121

P1A66 561122.85 3625210.13 30°02'18.53992"N 90°14'41.74203"W -1.20 3121

P1A67 561130.71 3625203.46 30°02'18.61839"N 90°14'41.81703"W -1.08 3121

P1A68 561126.10 3625198.26 30°02'18.57326"N 90°14'41.87670"W -1.85 3121

P1A69 561121.35 3625192.78 30°02'18.52673"N 90°14'41.93956"W -2.70 3121

P1A70 561116.41 3625186.94 30°02'18.47839"N 90°14'42.00655"W -3.46 3121

P1A71 561111.29 3625181.37 30°02'18.42822"N 90°14'42.07041"W -4.05 3121

P1A72 561105.01 3625175.37 30°02'18.36665"N 90°14'42.13937"W -4.37 3121

P1A73 561114.60 3625167.63 30°02'18.46233"N 90°14'42.22639"W -4.30 3121

P1A74 561120.41 3625173.12 30°02'18.51930"N 90°14'42.16327"W -4.03 3121

P1A75 561126.41 3625178.47 30°02'18.57818"N 90°14'42.10174"W -3.50 3121

P1A76 561132.83 3625183.62 30°02'18.64121"N 90°14'42.04245"W -2.64 3121

P1A77 561138.64 3625188.69 30°02'18.69831"N 90°14'41.98418"W -1.66 3121

P1A78 561144.48 3625191.66 30°02'18.75580"N 90°14'41.94974"W -0.88 3121

P1A79 561189.94 3625517.17 30°02'19.17518"N 90°14'38.24145"W -4.94 All1l

P1A80 561201.35 |3625524.28 30°02'19.28748"N 90°14'38.15935"W -4.80 Alll

P1A81 561211.75 3625532.56 30°02'19.38966"N 90°14'38.06408"W -4.88 Alll

P1A82 561220.35 3625538.79 30°02'19.47413"N 90°14'37.99227"W -4.82 Al111

P1A83 561228.50 |3625545.07 30°02'19.55428"N 90°14'37.91983"W -4.82 Al11
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Name Northing Easting Latitude Longitude Elevation |Feature Code
P1A84 561219.34 |3625559.93 30°02'19.46219"N 90°14'37.75184"W -4.88 Alll

P1A85 |561209.24 |3625553.77 |30°02'19.36275"N 90°14'37.82293"W -4.92 All1l

P1A86 |561201.46 |3625547.13 |30°02'19.28640"N 90°14'37.89933"W -4.88 Al1l

P1A87 561193.57 3625540.61 30°02'19.20888"N 90°14'37.97444"W -4.96 Alll

P1A88 561182.95 3625531.73 30°02'19.10457"N 90°14'38.07657"W -4.95 Alll

P1A89 560871.85 |3624982.19 30°02'16.07676"N 90°14'44.36235"W -4.09 3111-ASPHALT
P1A90 |560858.48 |3624968.91 |30°02'15.94572"N 90°14'44.51496"W -3.99 3111-ASPHALT
P1A91 560845.33 | 3624955.77 30°02'15.81676"N 90°14'44.66584"W -3.94 3111-ASPHALT
P1A92 560832.18 | 3624942.62 30°02'15.68783"N 90°14'44.81691"W -3.92 3111-ASPHALT
P1A93 560838.44 |3624935.43 30°02'15.75047"N 90°14'44.89795"W -3.74 3111-ASPHALT
P1A94 560850.78 | 3624947.47 30°02'15.87151"N 90°14'44.75970"W -3.76 3111-ASPHALT
P1A95 560862.68 | 3624959.45 30°02'15.98815"N 90°14'44.62207"W -3.83 3111-ASPHALT
P1A96 560875.12 |3624971.97 30°02'16.11015"N 90°14'44.47832"W -3.86 3111-ASPHALT
P1A97 560879.43 | 3624976.08 30°02'16.15235"N 90°14'44.43102"W -3.91 3111-ASPHALT
P1A98 560885.22 |3624970.33 30°02'16.21025"N 90°14'44.49583"W -4.11 3111-ASPHALT
P1A99 560874.99 | 3624959.75 30°02'16.11000"N 90°14'44.61732"W -4.04 3111-ASPHALT
P1A100 |560862.66 |3624947.66 |30°02'15.98908"N 90°14'44.75625"W -3.96 3111-ASPHALT
P1A101 |560849.98 |[3624935.04 30°02'15.86471"N 90°14'44.90112"W -3.97 3111-ASPHALT
P1A102 |560839.85 |3624924.97 30°02'15.76542"N 90°14'45.01681"W -3.96 3111-ASPHALT
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Area 2
Horizontal Datum: NAD 1983(1992)
Horizontal Coordinate System: U.S. StatePlane, 1983, Zone: Louisiana South 1702

Vertical Datum: NAVD88(2004.65)
Coordinate Units: US survey feet

Distance Units: U.S. survey feet

Height Units: U.S. survey feet

Name | Northing Easting Latitude Longitude Elevation| Feature Code
ALCO |557299.70 3667048.43 30°01'36.52294"N 90°06'46.21053"W 6.14 RTK BASE
LOND |555491.49 3680327.10 30°01'17.19989"N 90°04'15.38392"W 8.78 CHK
P2A1 557263.53 3667052.00 30°01'36.16446"N 90°06'46.17437"W 5.45 4111
P2A2 557266.39 3667043.38 30°01'36.19371"N 90°06'46.27200"W 5.51 4111
P2A3 557268.87 3667035.64 30°01'36.21911"N 90°06'46.35983"W 5.55 4111
P2A4 |557270.91 3667023.35 30°01'36.24056"N 90°06'46.49939"W 5.76 4111
P2A5 557271.11 3667014.66 30°01'36.24349"N 90°06'46.59816"W 5.78 4111
P2A6 557270.88 3667007.52 30°01'36.24196"N 90°06'46.67943"W 5.81 4111
P2A7 557269.76 3667000.12 30°01'36.23160"N 90°06'46.76377"W 5.78 4111
P2A8 557268.43 3666992.73 30°01'36.21927"N 90°06'46.84795"W 5.68 4111
P2A9 557266.50 3666985.65 30°01'36.20091"N 90°06'46.92875"W 5.59 4111
P2A10 |557264.17 3666978.18 30°01'36.17864"N 90°06'47.01405"W 5.56 4111
P2A11 |557264.53 3667174.55 30°01'36.16148"N 90°06'44.78013"W 6.85 Alll
P2A12 |557269.89 3667187.29 30°01'36.21324"N 90°06'44.63457"W 6.75 Al1l1l
P2A13 |557276.33 3667201.16 30°01'36.27545"N 90°06'44.47602"W 6.80 Al1l1l
P2A14 |557281.04 3667214.90 30°01'36.32066"N 90°06'44.31914"W 6.72 Al1ll
P2A15 |557287.14 3667228.44 30°01'36.37963"N 90°06'44.16441"W 6.74 Al1l1l
P2A16 |557291.09 3667240.33 30°01'36.41742"N 90°06'44.02863"W 6.70 Alll
P2A17 |557294.56 3667253.38 30°01'36.45046"N 90°06'43.87979"W 6.83 Al1l1l
P2A18 |557300.02 3667266.92 30°01'36.50306"N 90°06'43.72502"W 6.93 Al1l
P2A19 |557304.82 3667279.66 30°01'36.54921"N 90°06'43.57952"W 6.96 Al1l
P2A20 |557309.68 3667292.69 30°01'36.59595"N 90°06'43.43072"W 7.13 Al1l
P2A21 |557314.12 3667306.56 30°01'36.63843"N 90°06'43.27245"W 7.22 All1l
P2A22 |557316.45 3667319.43 30°01'36.66011"N 90°06'43.12568"W 7.24 All1l
P2A23 |557320.11 3667333.41 30°01'36.69491"N 90°06'42.96631"W 7.27 Al1l1l
P2A24 |557322.46 3667347.11 30°01'36.71667"N 90°06'42.81016"W 7.28 Al1l1l
P2A25 |557326.09 3667360.47 30°01'36.75121"N 90°06'42.65776"W 7.26 Al1l1l
P2A26 |557095.87 3667217.43 30°01'34.48745"N 90°06'44.31279"W 7.14 3121
P2A27 |557087.08 3667208.00 30°01'34.40139"N 90°06'44.42108"W 6.95 3121
P2A28 |557074.64 3667194.63 30°01'34.27970"N 90°06'44.57470"W 6.68 3121
P2A29 |557062.70 3667181.90 30°01'34.16288"N 90°06'44.72096"W 6.58 3121
P2A30 |557050.77 3667169.47 30°01'34.04609"N 90°06'44.86378"W 6.46 3121
P2A31 |557038.25 3667157.16 30°01'33.92340"N 90°06'45.00542"W 6.35 3121
P2A32 |557026.03 3667145.74 30°01'33.80370"N 90°06'45.13679"W 6.26 3121
P2A33 |557013.91 3667134.50 30°01'33.68487"N 90°06'45.26608"W 6.19 3121
P2A34 |557002.25 3667124.24 30°01'33.57053"N 90°06'45.38429"W 6.10 3121
P2A35 |556989.64 3667113.40 30°01'33.44682"N 90°06'45.50902"W 6.03 3121
P2A36 |556975.69 3667102.40 30°01'33.30989"N 90°06'45.63593"W 6.02 3121
P2A37 |556962.08 3667091.56 30°01'33.17638"N 90°06'45.76084"W 5.75 3121
P2A38 |556948.45 3667081.56 30°01'33.04247"N 90°06'45.87622"W 5.60 3121
P2A39 |556931.72 3667076.31 30°01'32.87745"N 90°06'45.93801"W 5.46 3121
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Name | Northing Easting Latitude Longitude Elevation| Feature Code

P2A40 |556913.45 3667065.49 30°01'32.69777"N 90°06'46.06336"W | 5.40 3121

P2A41 |557035.17 3667298.85 30°01'33.87802"N 90°06'43.39398"W | 19.06 BLDG ROOF CORNERS-HO
P2A42 |557022.23 3667309.04 30°01'33.74883"N 90°06'43.27964"W 19.21 BLDG ROOF CORNERS-HO
P2A43 |557034.47 3667324.65 30°01'33.86835"N 90°06'43.10058"W 19.12 BLDG ROOF CORNERS-HO
P2A44 |557047.38 3667314.52 30°01'33.99720"N 90°06'43.21422"W 19.00 BLDG ROOF CORNERS-HO
P2A45 |557004.48 3667298.01 30°01'33.57430"N 90°06'43.40725"W 7.87 Al131

P2A46 |556990.54 3667304.66 30°01'33.43564"N 90°06'43.33322"W | 8.99 Al131

P2A47 |556979.90 3667309.74 30°01'33.32977"N 90°06'43.27679"W 12.70 Al31

P2A48 |556967.32 3667314.06 30°01'33.20472"N 90°06'43.22911"W 17.10 Al131

P2A49 |556958.95 3667316.94 30°01'33.12161"N 90°06'43.19736"W | 19.45 Al131

P2A50 |556950.13 3667321.10 30°01'33.03385"N 90°06'43.15117"W 19.19 Al131

P2A51 |556939.80 3667325.46 30°01'32.93115"N 90°06'43.10279"W | 15.66 A131

P2A52 |556927.92 3667330.51 30°01'32.81298"N 90°06'43.04677"W [ 11.36 A131

P2A53 |556914.48 3667336.02 30°01'32.67942"N 90°06'42.98574"W [ 6.62 A131

P2A54 |556904.60 3667339.81 30°01'32.58116"N 90°06'42.94385"W 5.44 Al131

P2A55 |556898.38 3667342.48 30°01'32.51933"N 90°06'42.91423"W 3.53 Al131

P2A56 |556891.97 3667346.52 30°01'32.45546"N 90°06'42.86905"W 1.63 Al31

P2A57 |556879.33 3667352.74 30°01'32.32970"N 90°06'42.79987"'W | 1.23 Al131

P2A58 |556627.88 3667103.46 30°01'29.86691"N 90°06'45.66602"W | 1.57 A131-SLOPE

P2A59 |556629.84 3667093.93 30°01'29.88731"N 90°06'45.77414"W | 1.70 A131-SLOPE

P2A60 |556632.18 3667082.54 30°01'29.91174"N 90°06'45.90342"W | 4.13 A131-SLOPE

P2A61 |556633.14 3667076.85 30°01'29.92181"N 90°06'45.96807"W | 5.29 A131-SLOPE

P2A62 |556633.94 3667068.40 30°01'29.93068"N 90°06'46.06409"W | 5.82 A131-SLOPE

P2A63 |556634.18 3667064.48 30°01'29.93344"N 90°06'46.10863"W [ 6.42 A131-SLOPE

P2A64 |556635.46 3667053.45 30°01'29.94723"N 90°06'46.23400"W [ 9.97 A131-SLOPE

P2A65 |556636.90 3667042.99 30°01'29.96259"N 90°06'46.35280"W | 13.58 A131-SLOPE

P2A66 |556639.33 3667032.48 30°01'29.98782"N 90°06'46.47204"W 16.79 Al131-SLOPE

P2A67 |556640.27 3667023.71 30°01'29.99796"N 90°06'46.57163"W 18.66 Al131-SLOPE

P2A68 |556641.58 3667015.19 30°01'30.01183"N 90°06'46.66846"W 18.51 Al131-SLOPE

P2A69 |556642.50 3667007.38 30°01'30.02181"N 90°06'46.75719"W | 16.46 Al131-SLOPE

P2A70 |556644.65 3666993.18 30°01'30.04457"N 90°06'46.91845"W 11.99 A131-SLOPE

P2A71 |556646.98 3666981.56 30°01'30.06883"N 90°06'47.05030"W | 8.32 A131-SLOPE

P2A72 | 556648.06 3666975.28 30°01'30.08023"N 90°06'47.12163"W | 6.57 A131-SLOPE

P2A73 |556650.18 3666962.10 30°01'30.10262"N 90°06'47.27130"W | 5.74 A131-SLOPE

P2A74 |556510.61 3666996.84 30°01'28.71740"N 90°06'46.89309"W | 17.80 CONC FLOODWALL-HORZ
P2A75 |556510.86 3666994.78 30°01'28.72006"N 90°06'46.91643"W  [17.77 CONC FLOODWALL-HORZ
P2A76 |556468.31 3666992.13 30°01'28.29913"N 90°06'46.95180"W  [17.81 CONC FLOODWALL-HORZ
P2A77 |556460.84 3666991.38 30°01'28.22533"N 90°06'46.96119"W 17.81 CONC FLOODWALL-HORZ
P2A78 |556459.94 3666989.42 30°01'28.21659"N 90°06'46.98359"W 17.79 CONC FLOODWALL-HORZ
P2A79 |556459.07 3666989.80 30°01'28.20796"N 90°06'46.97941"W 17.80 CONC FLOODWALL-HORZ
P2A80 |556459.62 3666991.26 30°01'28.21323"N 90°06'46.96271"W 17.83 CONC FLOODWALL-HORZ
P2A81 |556444.84 3666998.04 30°01'28.06618"N 90°06'46.88731"W | 17.89 CONC FLOODWALL-HORZ
P2A82 |556444.18 3666998.30 30°01'28.05968"N 90°06'46.88446"W | 17.22 CONC FLOODWALL-HORZ
P2A83 |556437.63 3667001.06 30°01'27.99448"N 90°06'46.85385"W | 17.23 CONC FLOODWALL-HORZ
P2A84 |556437.33 3667000.64 30°01'27.99159"N 90°06'46.85874"W | 17.22 CONC FLOODWALL-HORZ
P2A85 |556436.47 3667000.22 30°01'27.98309"N 90°06'46.86357"W | 17.24 CONC FLOODWALL-HORZ
P2A86 |556435.74 3667000.19 30°01'27.97591"N 90°06'46.86399"W | 17.24 CONC FLOODWALL-HORZ
P2A87 |556435.52 3667003.14 30°01'27.97344"N 90°06'46.83050"W 17.23 CONC FLOODWALL-HORZ
P2A88 |556440.50 3667003.48 30°01'28.02265"N 90°06'46.82604"W  [17.21 CONC FLOODWALL-HORZ

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

11-1-5

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.




Name | Northing Easting Latitude Longitude Elevation| Feature Code

P2A89 |556440.65 3667002.11 30°01'28.02433"N 90°06'46.84161"W 17.23 CONC FLOODWALL-HORZ
P2A90 |556445.05 3667000.17 30°01'28.06802"N 90°06'46.86313"W 17.17 CONC FLOODWALL-HORZ
P2A91 |556445.35 3667000.13 30°01'28.07107"N 90°06'46.86349"W 17.91 CONC FLOODWALL-HORZ
P2A92 |556459.96 3666993.43 30°01'28.21635"N 90°06'46.93798"W 17.82 CONC FLOODWALL-HORZ
P2A93 |556468.45 3666994.22 30°01'28.30036"N 90°06'46.92800"W 17.86 CONC FLOODWALL-HORZ
P2A94 |557239.33 3667866.55 30°01'35.83898"N 90°06'36.91129"W 2.28 3111-ASPHALT

P2A95 |557244.23 3667883.97 30°01'35.88564"N 90°06'36.71244"W 2.27 3111-ASPHALT

P2A96 |557249.46 3667901.11 30°01'35.93558"N 90°06'36.51684"W 2.22 3111-ASPHALT

P2A97 |557254.24 3667918.60 30°01'35.98107"N 90°06'36.31734"W 2.16 3111-ASPHALT

P2A98 |557259.95 3667935.56 30°01'36.03582"N 90°06'36.12369"W 2.16 3111-ASPHALT

P2A99 |557284.61 3667927.56 30°01'36.28073"N 90°06'36.21169"W 2.48 3111-ASPHALT
P2A100|557279.42 3667909.98 30°01'36.23118"N 90°06'36.41229"W 2.53 3111-ASPHALT
P2A101|557274.36 3667893.17 30°01'36.18294"N 90°06'36.60422"W 2.56 3111-ASPHALT
P2A102|557268.79 3667875.71 30°01'36.12960"N 90°06'36.80345"W 2.60 3111-ASPHALT
P2A103|557263.20 3667858.48 30°01'36.07611"N 90°06'37.00019"W 2.60 3111-ASPHALT
P2A104|557284.11 3667852.16 30°01'36.28372"N 90°06'37.06948"W 2.35 3111-ASPHALT
P2A105|557289.41 3667868.91 30°01'36.33444"N 90°06'36.87827"W 2.24 3111-ASPHALT
P2A106|557294.58 3667886.32 30°01'36.38378"N 90°06'36.67960"W 2.30 3111-ASPHALT
P2A107|557299.92 3667903.46 30°01'36.43488"N 90°06'36.48401"W 2.32 3111-ASPHALT
P2A108|557305.63 3667920.70 30°01'36.48955"N 90°06'36.28717"W 2.33 3111-ASPHALT
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Area 3

Horizontal Datum: NAD 1983(1992)

Horizontal Coordinate System: U.S. StatePlane, 1983, Zone: Louisiana South 1702

Vertical Datum: NAVD88(2004.65)

Coordinate Units: US survey feet

Distance Units: U.S. survey feet

Height Units: U.S. survey feet

Name Northing | Easting Latitude Longitude Elevation| Feature Code
GRAHAM | 559306.75 | 3678458.87 | 30°01'55.16917"N 90°04'36.15917"W  [6.27 RTK BASE
LOND 555491.70 | 3680327.26 | 30°01'17.20195"N 90°04'15.38210"W 8.76 CHK
P3A1 559177.14 | 3680104.71 | 30°01'53.70724"N 90°04'17.45196"W 4.57 6111
P3A2 559181.55| 3680118.93 | 30°01'53.74931"N 90°04'17.28971"W 4.38 6111
P3A3 559185.55 | 3680132.00 | 30°01'53.78747"N 90°04'17.14050"W 4.25 6111
P3A4 559190.71 | 3680144.86 | 30°01'53.83718"N 90°04'16.99353"W | 4.16 6111
P3A5 559195.54 | 3680160.61 | 30°01'53.88323"N 90°04'16.81369"W | 4.11 6111
P3A6 559201.25|3680176.34 | 30°01'53.93803"N 90°04'16.63413"W | 4.04 6111
P3A7 559206.85 | 3680191.65 | 30°01'53.99179"N 90°04'16.45922"W | 4.13 6111
P3A8 559212.13|3680207.06 | 30°01'54.04237"N 90°04'16.28324"W | 4.18 6111
P3A9 559218.78 | 3680224.38 | 30°01'54.10630"N 90°04'16.08538"W | 4.08 6111
P3A10 559223.79 | 3680239.32 | 30°01'54.15426"N 90°04'15.91480"W  [4.10 6111
P3A11 559271.81|3680127.14 | 30°01'54.64192"N 90°04'17.18495"W 5.65 3111
P3A12 559266.82 | 3680112.37 | 30°01'54.59413"N 90°04'17.35358"W 5.72 3111
P3A13 559261.83 | 3680097.17 | 30°01'54.54639"N 90°04'17.52718"W 5.79 3111
P3A14 559256.23 | 3680079.85 | 30°01'54.49284"N 90°04'17.72491"W 5.92 3111
P3A15 559250.68 | 3680063.43 | 30°01'54.43963"N 90°04'17.91239"W | 6.00 3111
P3A16 559245.42 | 3680046.50 | 30°01'54.38943"N 90°04'18.10559"W | 6.05 3111
P3A17 559240.19 | 3680029.34 | 30°01'54.33958"N 90°04'18.30153"W | 6.12 3111
P3A18 559234.58 | 3680012.95 | 30°01'54.28580"N 90°04'18.48862"W | 6.17 3111
P3A19 559229.21|3679996.82 | 30°01'54.23437"N 90°04'18.67287"W | 6.25 3111
P3A20 559223.58 | 3679980.54 | 30°01'54.18042"N 90°04'18.85873"W | 6.35 3111
P3A21 559217.76 | 3679962.74 | 30°01'54.12473"N 90°04'19.06194"W 6.42 3111
P3A22 559211.84 | 3679944.18 | 30°01'54.06820"N 90°04'19.27380"W 6.44 3111
P3A23 559207.773679929.35 | 30°01'54.02951"N 90°04'19.44310"W [ 6.46 3111
P3A24 559203.24 | 3679913.89 | 30°01'53.98638"N 90°04'19.61947"W 6.45 3111
P3A25 559198.38 | 3679898.71 | 30°01'53.93990"N 90°04'19.79281"W 6.42 3111
P3A26 559242.26 | 3679574.89 | 30°01'54.40956"N 90°04'23.47112"W 5.06 4111
P3A27 559252.32 | 3679581.54 | 30°01'54.50838"N 90°04'23.39420"W | 5.08 4111
P3A28 559262.69 | 3679588.37 | 30°01'54.61027"N 90°04'23.31520"W | 5.05 4111
P3A29 559273.36 | 3679595.46 | 30°01'54.71512"N 90°04'23.23328"W | 4.99 4111
P3A30 559281.52 | 3679600.90 | 30°01'54.79530"N 90°04'23.17034"W | 5.02 4111
P3A31 559290.19 | 3679606.40 | 30°01'54.88057"N 90°04'23.10669"W | 5.02 4111
P3A32 559299.04 | 3679612.34 | 30°01'54.96745"N 90°04'23.03797"W | 5.06 4111
P3A33 559308.17 | 3679618.28 | 30°01'55.05720"N 90°04'22.96925"W  [5.07 4111
P3A34 559318.32 | 3679624.95 | 30°01'55.15698"N 90°04'22.89209"W  |5.04 4111
P3A35 559326.50 | 3679630.96 | 30°01'55.23730"N 90°04'22.82278"W  |5.07 4111
P3A36 559336.46 | 3679639.04 | 30°01'55.33498"N 90°04'22.72958"W 5.07 4111
P3A37 559344.77 | 3679646.16 | 30°01'55.41652"N 90°04'22.64759"W 5.07 4111
P3A38 559352.33 | 3679653.36 | 30°01'55.49058"N 90°04'22.56469"W 5.02 4111
P3A39 559359.38 | 3679660.64 | 30°01'55.55950"N 90°04'22.48096"W | 5.02 4111
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Name Northing | Easting Latitude Longitude Elevation| Feature Code

P3A40 559366.49 | 3679668.18 | 30°01'55.62910"N 90°04'22.39431"W 5.00 4111

P3A41 559382.66 | 3679599.92 | 30°01'55.79657"N 90°04'23.16879"W 15.32 CANOPY ROOF CORNERS-HORZ
P3A42 559400.91 | 3679592.57 | 30°01'55.97799"N 90°04'23.25021"W 15.38 CANOPY ROOF CORNERS-HORZ
P3A43 559393.65 | 3679574.35 | 30°01'55.90809"N 90°04'23.45834"W 15.33 CANOPY ROOF CORNERS-HORZ
P3A44 559375.42 | 3679581.62 | 30°01'55.72691"N 90°04'23.37792"W 15.40 CANOPY ROOF CORNERS-HORZ
P3A45 559396.78 | 3680028.28 | 30°01'55.88967"N 90°04'18.29399"W 4.57 4111-CONC

P3A46 559405.96 | 3680028.62 | 30°01'55.98053"N 90°04'18.28895"W 4.89 4111-CONC

P3A47 559415.42 | 3680028.53 | 30°01'56.07413"N 90°04'18.28876"W 5.00 4111-CONC

P3A48 559415.86 | 3680011.04 | 30°01'56.08040"N 90°04'18.48768"W 5.04 4111-CONC

P3A49 559406.53 | 3680010.86 | 30°01'55.98807"N 90°04'18.49086"W 4.92 4111-CONC

P3A50 559397.40 | 3680010.52 | 30°01'55.89779"N 90°04'18.49589"W 4.55 4111-CONC

P3A51 559398.01 | 3679992.44 | 30°01'55.90577"N 90°04'18.70152"W 4.58 4111-CONC

P3A52 559407.22 | 3679992.70 | 30°01'55.99690"N 90°04'18.69739"W 4.94 4111-CONC

P3A53 559416.62 | 3679993.16 | 30°01'56.08987"N 90°04'18.69095"W 5.01 4111-CONC

P3A54 559417.32 | 3679974.97 | 30°01'56.09879"N 90°04'18.89779"W 5.01 4111-CONC

P3A55 559407.74 | 3679974.82 | 30°01'56.00402"N 90°04'18.90077"W 4.95 4111-CONC

P3A56 559398.63 | 3679974.33 | 30°01'55.91390"N 90°04'18.90752"W 4.59 4111-CONC

P3A57 559399.32 | 3679956.45 | 30°01'55.92268"N 90°04'19.11080"W 4.64 4111-CONC

P3A58 559408.40 | 3679956.47 | 30°01'56.01250"N 90°04'19.10940"W 4.97 4111-CONC

P3A59 559417.87 | 3679956.87 | 30°01'56.10624"N 90°04'19.10365"W 5.01 4111-CONC

P3A60 559097.44 | 3679672.81 | 30°01'52.96535"N 90°04'22.37535"W 3.79 A131-SLOPE

P3A61 559089.47 | 3679675.67 | 30°01'52.88618"N 90°04'22.34380"W 3.97 A131-SLOPE

P3A62 559083.60 | 3679677.72 | 30°01'52.82782"N 90°04'22.32122"W 5.09 A131-SLOPE

P3A63 559069.58 | 3679681.66 | 30°01'52.68855"N 90°04'22.27809"W 9.74 A131-SLOPE

P3A64 559057.58 | 3679682.75 | 30°01'52.56967"N 90°04'22.26718"W 14.07 Al131-SLOPE

P3A65 559050.40 | 3679684.55 | 30°01'52.49838"N 90°04'22.24768"W 16.21 A131-SLOPE

P3A66 559038.77 | 3679687.07 | 30°01'52.38299"N 90°04'22.22039"W 16.04 A131-SLOPE

P3A67 559033.01 | 3679688.68 | 30°01'52.32580"N 90°04'22.20289"W 14.43 A131-SLOPE

P3A68 559023.90 | 3679691.25 | 30°01'52.23542"N 90°04'22.17475"W 10.92 A131-SLOPE

P3A69 559012.90 | 3679694.25 | 30°01'52.12614"N 90°04'22.14201"W 6.78 A131-SLOPE

P3A70 559004.26 | 3679696.99 | 30°01'52.04030"N 90°04'22.11189"W 4.19 A131-SLOPE

P3A71 558998.59 | 3679699.14 | 30°01'51.98399"N 90°04'22.08814"W 3.58 A131-SLOPE

P3A72 558984.48 | 3679702.50 | 30°01'51.84400"N 90°04'22.05173"W 3.21 A131-SLOPE

P3A73 558875.19 | 3679568.86 | 30°01'50.77671"N 90°04'23.58565"W 3.40 6131-SLOPE

P3A74 558870.47 | 3679552.49 | 30°01'50.73173"N 90°04'23.77249"W 3.82 6131-SLOPE

P3A75 558867.41 | 3679540.27 | 30°01'50.70274"N 90°04'23.91185"W 4.05 6131-SLOPE

P3A76 558866.49 | 3679537.09 | 30°01'50.69404"N 90°04'23.94818"W 4.86 6131-SLOPE

P3A77 558863.75 | 3679525.26 | 30°01'50.66814"N 90°04'24.08312"W 8.70 6131-SLOPE

P3A78 558861.78 | 3679517.41 | 30°01'50.64949"N 90°04'24.17262"W 11.23 6131-SLOPE

P3A79 558859.76 | 3679509.85 | 30°01'50.63041"N 90°04'24.25889"W 11.38 6131-SLOPE

P3A80 558859.10 | 3679507.74 | 30°01'50.62409"N 90°04'24.28295"W 10.85 6131-SLOPE

P3A81 558857.01 | 3679500.58 | 30°01'50.60415"N 90°04'24.36472"W 8.27 6131-SLOPE

P3A82 558855.99 | 3679496.95 | 30°01'50.59446"N 90°04'24.40612"W 7.39 6131-SLOPE

P3A83 558849.12 | 3679477.38 | 30°01'50.52861"N 90°04'24.62959"W 6.81 6131-SLOPE
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Area 4

Horizontal Datum: NAD 1983(1992)
Horizontal Coordinate System: U.S
Vertical Datum: NAVD88(2004.65)
Coordinate Units: US survey feet
Distance Units: U.S. survey feet
Height Units: U.S. survey feet

. StatePlane, 1983, Zone: Louisiana South 1702

Name Northing Easting Latitude Longitude Elevation | Feature Code

APO1 560498.74 3694700.05 30°02'05.16913"N 90°01'31.24202"W 0.82 RTK BASE

OP16 561059.04 3699353.00 30°02'10.18669"N 90°00'38.23428"W -3.68 CHK

P4Al 560918.05 3696965.19 30°02'09.06308"N 90°01'05.41793"W _ |5.10 6131-SLOPE

P4A2 560914.34 3696966.43 30°02'09.02629"N 90°01'05.40431"W _ |5.49 6131-SLOPE

P4A3 560905.23 3696969.71 30°02'08.93567"N 90°01'05.36811"W | 9.15 6131-SLOPE

P4A4 560899.05 3696972.28 30°02'08.87427"N 90°01'05.33975"W | 11.84 6131-SLOPE

P4A5 560894.75 3696973.20 30°02'08.83159"N 90°01'05.32985"W 12.75 6131-SLOPE

P4A6 560888.29 3696975.49 30°02'08.76733"N 90°01'05.30462"W | 12.53 6131-SLOPE

P4A7 560884.13 3696976.69 30°02'08.72609"N 90°01'05.29154"W | 11.51 6131-SLOPE

P4A8 560873.07 3696980.31 30°02'08.61616"N 90°01'05.25178"W | 7.50 6131-SLOPE

P4A9 560860.10 3696984.95 30°02'08.48722"N 90°01'05.20068"W 2.62 6131-SLOPE

P4A10 |560847.61 3696989.13 30°02'08.36315"N 90°01'05.15472"W -0.97 6131-SLOPE

P4A11 560855.02 3696867.71 30°02'08.45032"N 90°01'06.53517"W 14.12 4121-FLOODWALL-HORZ
P4A12 |560851.54 3696858.16 30°02'08.41688"N 90°01'06.64420"W 14.11 4121-FLOODWALL-HORZ
P4A13 | 560848.20 3696838.45 30°02'08.38611"N 90°01'06.86889"W | 12.15 4121-FLOODWALL-HORZ
P4A14 |560841.12 3696795.46 30°02'08.32084"N 90°01'07.35890"W 12.17 4121-FLOODWALL-HORZ
P4A15 |560840.82 3696795.43 30°02'08.31792"N 90°01'07.35923"W 12.17 4121-FLOODWALL-HORZ
P4A16 |560839.60 3696787.98 30°02'08.30665"N 90°01'07.44418"W 12.12 4121-FLOODWALL-HORZ
P4A17 | 560838.69 3696788.15 30°02'08.29769"N 90°01'07.44238"W  |12.15 4121-FLOODWALL-HORZ
P4A18 |560839.92 3696795.56 30°02'08.30904"N 90°01'07.35785"W | 12.17 4121-FLOODWALL-HORZ
P4A19 |560839.57 3696795.67 30°02'08.30550"N 90°01'07.35673"W 12.15 4121-FLOODWALL-HORZ
P4A20 |560846.68 3696838.78 30°02'08.37100"N 90°01'06.86534"W | 12.18 4121-FLOODWALL-HORZ
P4A21 |560849.93 3696858.49 30°02'08.40094"N 90°01'06.64067"W | 14.14 4121-FLOODWALL-HORZ
P4A22 |560853.53 3696868.23 30°02'08.43546"N 90°01'06.52945"W | 14.12 4121-FLOODWALL-HORZ
P4A23 |561619.82 3697034.44 30°02'16.00178"N 90°01'04.53845"W | 6.51 3111

P4A24 |561633.15 3697022.67 30°02'16.13508"N 90°01'04.67058"W 6.49 3111

P4A25 |561645.66 3697009.42 30°02'16.26046"N 90°01'04.81966"W | 6.43 3111

P4A26 | 561657.77 3696996.56 30°02'16.38175"N 90°01'04.96437"W | 6.40 3111

P4A27 |561669.39 3696984.50 30°02'16.49816"N 90°01'05.10016"W | 6.37 3111

P4A28 |561681.51 3696971.92 30°02'16.61959"N 90°01'05.24167"W | 6.43 3111

P4A29 |561693.97 3696958.57 30°02'16.74443"N 90°01'05.39191"W 6.47 3111

P4A30 |561706.22 3696945.22 30°02'16.86713"N 90°01'05.54216"W 6.57 3111

P4A31 |561718.26 3696933.14 30°02'16.98773"N 90°01'05.67799"W | 6.60 3111

P4A32 | 561730.06 3696920.13 30°02'17.10596"N 90°01'05.82455"W | 6.65 3111

P4A33 |561741.84 3696907.62 30°02'17.22398"N 90°01'05.96533"W 6.57 3111

P4A34 |561753.76 3696894.84 30°02'17.34344"N 90°01'06.10912"W 6.41 3111

P4A35 |561766.20 3696881.43 30°02'17.46812"N 90°01'06.26011"W 6.40 3111

P4A36 | 561777.99 3696868.99 30°02'17.58629"N 90°01'06.40007"W | 6.45 3111

P4A37 | 561789.56 3696856.10 30°02'17.70228"N 90°01'06.54518"W | 6.41 3111

P4A38 |561282.37 3697038.93 30°02'12.66104"N 90°01'04.53139"W 4.35 6111

P4A39 |561280.66 3697051.70 30°02'12.64264"N 90°01'04.38637"W 4.45 6111

P4A40 |561279.29 3697065.95 30°02'12.62747"N 90°01'04.22437"W 4.42 6111

P4A41 |561276.84 3697078.96 30°02'12.60169"N 90°01'04.07672"W | 4.41 6111

P4A42 |561274.29 3697090.66 30°02'12.57515"N 90°01'03.94391"W 4.28 6111
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Name Northing Easting Latitude Longitude Elevation | Feature Code
P4A43 561271.18 3697103.69 30°02'12.54289"N 90°01'03.79617"W 4.17 6111

P4A44 561268.95 3697120.11 30°02'12.51892"N 90°01'03.60965"W 4.43 6111

P4A45 561267.28 3697137.54 30°02'12.50038"N 90°01'03.41152"W 4.33 6111

P4A46 561264.37 3697151.76 30°02'12.47002"N 90°01'03.25014"W 4.42 6111

P4A47 561262.74 3697163.13 30°02'12.45257"N 90°01'03.12102"W 4.39 6111

P4A48 561041.27 3696984.74 30°02'10.28057"N 90°01'05.17945"W 5.20 4111

P4A49 561044.90 3696994.85 30°02'10.31537"N 90°01'05.06395"W 5.26 4111

P4A50 561048.50 3697004.77 30°02'10.34989"N 90°01'04.95054"W 5.33 4111

P4A51 561052.40 3697015.40 30°02'10.38730"N 90°01'04.82917"W 5.35 4111

P4A52 561055.77 3697024.78 30°02'10.41961"N 90°01'04.72202"W 5.29 4111

P4A53 561059.23 3697034.30 30°02'10.45275"N 90°01'04.61327"W 5.32 4111

P4A54 561062.51 3697043.29 30°02'10.48421"N 90°01'04.51056"W 5.31 4111

P4A55 |561065.93 3697052.67 30°02'10.51700"N 90°01'04.40332"W 5.31 4111

P4A56 561069.19 3697061.69 30°02'10.54825"N 90°01'04.30034"W 5.31 4111

P4A57 561072.56 3697070.81 30°02'10.58054"N 90°01'04.19612"W 5.31 4111

P4A58 561075.72 3697079.77 30°02'10.61084"N 90°01'04.09382"W 5.30 4111

P4A59 561079.24 3697089.34 30°02'10.64454"N 90°01'03.98439"W 5.27 4111

P4A60 |[561082.44 3697098.14 30°02'10.67524"N 90°01'03.88388"W 5.24 4111

P4A61 561085.75 3697107.12 30°02'10.70703"N 90°01'03.78126"W 5.23 4111

P4A62 561088.18 3697113.92 30°02'10.73030"N 90°01'03.70358"W 5.23 4111

P4A63 561104.16 3697080.23 30°02'10.89230"N 90°01'04.08483"W 5.87 4111-CONC

P4A64 |561099.34 3697067.31 30°02'10.84606"N 90°01'04.23248"W 5.94 4111-CONC

P4A65 |[561094.71 3697054.02 30°02'10.80173"N 90°01'04.38422"W 6.01 4111-CONC

P4A66 |[561090.15 3697041.81 30°02'10.75794"N 90°01'04.52370"W 6.01 4111-CONC

P4A67 561086.14 3697030.04 30°02'10.71964"N 90°01'04.65812"W 5.99 4111-CONC

P4A68 561097.54 3697026.08 30°02'10.83291"N 90°01'04.70178"W 5.83 4111-CONC

P4A69 561101.63 3697038.18 30°02'10.87199"N 90°01'04.56350"W 5.85 4111-CONC

P4A70 |[561105.99 3697049.94 30°02'10.91380"N 90°01'04.42914"W 5.90 4111-CONC

P4A71 561110.86 3697063.18 30°02'10.96057"N 90°01'04.27790"W 5.85 4111-CONC

P4A72 561115.56 3697076.56 30°02'11.00549"N 90°01'04.12505"W 5.84 4111-CONC

P4A73 561126.14 3697072.86 30°02'11.11065"N 90°01'04.16577"W 5.81 4111-CONC

P4A74 561121.30 3697059.31 30°02'11.06429"N 90°01'04.32061"W 5.81 4111-CONC

P4A75 561116.53 3697046.08 30°02'11.01856"N 90°01'04.47174"W 5.84 4111-CONC

P4A76 |561112.57 3697034.53 30°02'10.98073"N 90°01'04.60368"W 5.85 4111-CONC

PAAT7 561108.45 3697022.33 30°02'10.94136"N 90°01'04.74299"W 5.81 4111-CONC

P4A78 561122.18 3697017.70 30°02'11.07776"N 90°01'04.79381"W 5.61 4111-CONC

P4A79 561126.64 3697030.11 30°02'11.12046"N 90°01'04.65204"W 5.66 4111-CONC

P4A80 561130.23 3697041.15 30°02'11.15479"N 90°01'04.52602"W 5.70 4111-CONC

P4A81 561134.87 3697054.46 30°02'11.19916"N 90°01'04.37403"W 5.69 4111-CONC

P4A82 561139.83 3697068.84 30°02'11.24668"N 90°01'04.20978"W 5.63 4111-CONC

P4A83 |[561310.87 3697210.31 30°02'12.92366"N 90°01'02.57789"W 20.61 BLDG ROOF-HORZ
P4A84 |561368.45 3697190.03 30°02'13.49588"N 90°01'02.80117"W 20.76 BLDG ROOF-HORZ
P4A85 |[561388.78 3697247.62 30°02'13.69063"N 90°01'02.14325"W 20.53 BLDG ROOF-HORZ
P4A86 561331.23 3697267.79 30°02'13.11864"N 90°01'01.92131"W 20.54 BLDG ROOF-HORZ
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Area 5

Horizontal Datum: NAD 1983(1992)
Horizontal Coordinate System: U.S. StatePlane, 1983, Zone: Louisiana South 1702

Vertical Datum: NAVD88(2004.65)
Coordinate Units: US survey feet

Distance Units: U.S. survey feet
Height Units: U.S. survey feet

Name | Northing |Easting Latitude Longitude Elevation| Feature Code
AG06 | 599773.10 | 3745246.63 | 30°08'27.86084"N | 89°51'50.47976"W 3.39 CHK

PA5A1 |596320.54 |3744312.64 | 30°07'53.80483"N 89°52'01.61963"W 3.67 3111

PASA2 |596338.35 | 3744316.61 | 30°07'53.98066"N | 89°52'01.57182"W 3.55 3111

PASA3 | 596356.60 | 3744320.77 |30°07'54.16079"N 89°52'01.52177"W 3.37 3111

PAS5A4 |596375.43 | 3744324.88 | 30°07'54.34662"N 89°52'01.47225"W 3.31 3111

PASA5 | 596392.65 | 3744328.93 | 30°07'54.51657"N | 89°52'01.42354"W 3.35 3111

PA5A6 | 596410.21 | 3744333.04 | 30°07'54.68984"N 89°52'01.37423"W 3.34 3111

PASA7 |596428.68 | 3744337.53 | 30°07'54.87207"N 89°52'01.32044"W 3.46 3111

PASA8 |596446.41 | 3744341.69 |30°07'55.04703"N 89°52'01.27047"W 3.45 3111

PASA9 | 596463.15 | 3744345.75 | 30°07'55.21230"N | 89°52'01.22180"W 3.38 3111

PA5A10 | 596481.47 | 3744350.58 | 30°07'55.39297"N 89°52'01.16407"W 3.37 3111

PA5A11 | 596498.03 | 3744354.72 | 30°07'55.55637"N 89°52'01.11452"W 3.41 3111

PA5A12 | 596515.88 | 3744359.85 | 30°07'55.73244"N 89°52'01.05353"W 3.41 3111

PA5A13 | 596532.90 | 3744363.44 | 30°07'55.90046"N | 89°52'01.01016"W 3.39 3111

PA5A14 | 596549.10 | 3744367.63 | 30°07'56.06029"N | 89°52'00.96012"W 3.31 3111

PA5A15 | 596565.70 | 3744371.60 | 30°07'56.22410"N 89°52'00.91246"W 3.22 3111

PA5SA16 | 596569.70 | 3744326.38 | 30°07'56.26937"N | 89°52'01.42684"W 15.59 BLDG ROOF CORNERS-HORZ
PA5A17 | 596534.98 | 3744317.99 | 30°07'55.92675"N 89°52'01.52738"W 15.08 BLDG ROOF CORNERS-HORZ
PA5A18 | 596544.00 | 3744281.37 | 30°07'56.02069"N 89°52'01.94305"W 15.53 BLDG ROOF CORNERS-HORZ
PA5A19 | 597636.65 | 3744577.15 | 30°08'06.79862"N | 89°51'58.41558"W 2.08 5111

PA5A20 | 597641.97 | 3744578.06 | 30°08'06.85116"N 89°51'58.40446"W 2.20 5111

PA5A21 | 597646.90 | 3744579.08 | 30°08'06.89978"N | 89°51'58.39210"W 2.1 5111

PA5A22 | 597652.87 | 3744580.37 | 30°08'06.95874"N | 89°51'58.37663"W 2.06 5111

PA5A23 | 597659.88 | 3744582.50 | 30°08'07.02781"N | 89°51'58.35135"W 2.08 5111

PA5A24 | 597658.09 | 3744591.54 | 30°08'07.00893"N | 89°51'58.24866"W 2.09 5111

PA5A25 | 597652.13 | 3744591.73 | 30°08'06.94997"N 89°51'58.24737"W 2.09 5111

PA5A26 | 597646.46 | 3744591.79 | 30°08'06.89377"N 89°51'68.24745"W 2.22 5111

PA5A27 | 597640.69 | 3744591.84 | 30°08'06.83669"N | 89°51'58.24777"W 2.38 5111

PA5A28 | 597635.52 | 3744591.41 | 30°08'06.78559"N | 89°51'58.25343"W 2.35 5111

PA5A29 | 595989.88 | 3744246.11 | 30°07'50.54036"N | 89°52'02.42530"W 4.28 4111-CONC-BRIDGE
PA5A30 | 596009.70 |3744248.89 | 30°07'50.73614"N 89°52'02.39082"W 4.49 4111-CONC-BRIDGE
PA5A31 | 596029.59 | 3744251.66 | 30°07'50.93263"N | 89°52'02.35638"W 4.59 4111-CONC-BRIDGE
PAS5A32 | 596049.32 | 3744254.44 |30°07'51.12762"N 89°52'02.32183"W 4.65 4111-CONC-BRIDGE
PA5A33 | 596069.19 |3744257.22 | 30°07'51.32397"N 89°52'02.28731"W 4.59 4111-CONC-BRIDGE
PA5A34 | 596088.89 |3744260.07 | 30°07'51.51860"N 89°52'02.25197"W 4.51 4111-CONC-BRIDGE
PA5A35 | 596108.53 | 3744262.82 | 30°07'51.71260"N 89°52'02.21782"W 4.34 4111-CONC-BRIDGE
PA5A36 | 596106.97 | 3744272.76 | 30°07'51.69597"N 89°52'02.10480"W 4.41 4111-CONC-BRIDGE
PA5A37 | 596087.10 | 3744270.31 | 30°07'51.49959"N 89°52'02.13564"W 4.63 4111-CONC-BRIDGE
PA5A38 | 596067.32 | 3744267.51 | 30°07'51.30409"N 89°52'02.17040"W 4.72 4111-CONC-BRIDGE
PA5A39 | 596047.57 | 3744264.85 | 30°07'51.10894"N 89°52'02.20354"W 4.73 4111-CONC-BRIDGE
PA5A40 | 596027.80 | 3744262.18 | 30°07'50.91361"N | 89°52'02.23687"W 4.69 4111-CONC-BRIDGE
PA5A41 | 596007.88 | 3744259.45 | 30°07'50.71681"N 89°52'02.27077"W 4.62 4111-CONC-BRIDGE
PAS5A42 | 595988.42 | 3744256.75 | 30°07'50.52454"N 89°52'02.30445"W 4.46 4111-CONC-BRIDGE
PA5A43 | 595987.08 | 3744267.24 | 30°07'50.50994"N 89°52'02.18512"W 4.36 4111-CONC-BRIDGE
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Name | Northing | Easting Latitude Longitude Elevation| Feature Code

PA5A44 | 596006.53 | 3744269.88 | 30°07'50.70207"N 89°52'02.15225"W 4.47 4111-CONC-BRIDGE

PA5A45 | 596026.70 | 3744272.59 |30°07'50.90141"N 89°52'02.11850"W 4.53 4111-CONC-BRIDGE

PA5A46 | 596046.48 | 3744275.51 | 30°07'51.09681"N 89°52'02.08229"W 4.59 4111-CONC-BRIDGE

PA5A47 | 596065.90 | 3744278.25 | 30°07'51.28868"N 89°52'02.04832"W 4.52 4111-CONC-BRIDGE

PA5A48 | 596085.71 | 3744281.11 | 30°07'51.48448"N 89°52'02.01281"W 4.49 4111-CONC-BRIDGE

PA5A49 | 596105.58 | 3744284.07 |30°07'51.68075"N 89°52'01.97623"W 4.28 4111-CONC-BRIDGE

PA5A50 | 593472.88 | 3744165.57 | 30°07'25.63655"N 89°52'03.70913"W 0.58 6131-SLOPE

PA5A51 | 593484.75 | 3744163.73 | 30°07'25.75427"N 89°52'03.72833"W 3.29 6131-SLOPE

PASA52 | 593497.39 | 3744164.22 | 30°07'25.87933"N 89°52'03.72085"W 7.47 6131-SLOPE

PASA53 | 593511.72 | 3744164.75 | 30°07'26.02106"N 89°52'03.71274"W 12.42 6131-SLOPE

PA5A54 | 593516.20 | 3744164.72 | 30°07'26.06542"N 89°52'03.71250"W 13.40 6131-SLOPE

PASAS55 | 593527.13 | 3744166.04 | 30°07'26.17345"N 89°52'03.69583"W 13.34 6131-SLOPE

PA5A56 | 593530.94 | 3744166.30 | 30°07'26.21107"N 89°52'03.69237"W 12.28 6131-SLOPE

PASA57 | 593543.89 | 3744166.11 | 30°07'26.33934"N 89°52'03.69258"W 7.88 6131-SLOPE

PASA58 | 593558.77 | 3744166.47 | 30°07'26.48657"N 89°52'03.68639"W 3.44 6131-SLOPE

PA5ABL9 | 593566.32 | 3744165.29 | 30°07'26.56144"N 89°52'03.69869"W 1.79 6131-SLOPE

PA5A60 | 593529.92 |3744319.30 | 30°07'26.18164"N 89°52'01.95036"W 13.12 4111-CONC-FLOODWALL-HORZ
PASA61 | 593528.34 | 3744319.46 | 30°07'26.16596"N 89°52'01.94877"W 13.11 4111-CONC-FLOODWALL-HORZ
PASA62 | 593532.63 | 3744379.67 | 30°07'26.20081"N 89°52'01.26257"W 13.10 4111-CONC-FLOODWALL-HORZ
PASA63 | 593534.85 | 3744410.24 | 30°07'26.21889"N 89°52'00.91416"W 13.08 4111-CONC-FLOODWALL-HORZ
PA5A64 | 593534.78 | 3744410.59 |30°07'26.21814"N 89°52'00.91022"W 12.57 4111-CONC-FLOODWALL-HORZ
PA5AG65 | 593535.00 | 3744413.93 | 30°07'26.21998"N 89°52'00.87215"W 12.57 4111-CONC-FLOODWALL-HORZ
PASA66 | 593534.31 | 3744414.02 | 30°07'26.21315"N 89°52'00.87115"W 12.56 4111-CONC-FLOODWALL-HORZ
PASA67 | 593534.56 |3744417.36 | 30°07'26.21513"N 89°52'00.83313"W 12.58 4111-CONC-FLOODWALL-HORZ
PA5A68 | 593537.18 | 3744417.17 |30°07'26.24111"N 89°52'00.83488"W 12.56 4111-CONC-FLOODWALL-HORZ
PA5A69 | 593536.95 | 3744413.75 | 30°07'26.23927"N 89°52'00.87392"W 12.56 4111-CONC-FLOODWALL-HORZ
PA5A70 | 593536.38 | 3744410.41 | 30°07'26.23405"N 89°52'00.91198"W 12.56 4111-CONC-FLOODWALL-HORZ
PASA71 | 593536.40 | 3744409.74 | 30°07'26.23436"N 89°52'00.91958"W 13.09 4111-CONC-FLOODWALL-HORZ
PASA72 | 593534.18 | 3744379.70 | 30°07'26.21612"N 89°52'01.26204"W 13.10 4111-CONC-FLOODWALL-HORZ
PAT5 595878.07 | 3744218.43 | 30°07'49.43710"N 89°52'02.75684"W 2.27 RTK BASE
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Area 6

Horizontal Datum: NAD 1983(1992)
Horizontal Coordinate System: U.S. StatePlane, 1983, Zone: Louisiana South 1702
Vertical Datum: NAVD88(2004.65)
Coordinate Units: US survey feet

Distance Units: U.S. survey feet

Height Units: U.S. survey feet

Name Northing | Easting Latitude Longitude Elevation | Feature Code
P6A1 609560.11 |3785078.91 |30°09'59.46102"N |89°44'15.30682"W |9.00 411-CONC SLAB-HORZ
P6A2 609571.64 |3785072.21 |30°09'59.57602"N |89°44'15.38134"W |9.05 411-CONC SLAB-HORZ
P6A3 609564.98 |3785060.67 |30°09'59.51169"N |89°44'15.51383"W |9.29 411-CONC SLAB-HORZ
P6A4 609553.33 | 3785067.42 | 30°09'59.39544"N |89°44'15.43874"W |9.16 411-CONC SLAB-HORZ
P6A5 609416.36 |3785025.41 |30°09'58.04553"N |89°44'15.93899"W |1.24 6131-SLOPE1
P6A6 609405.90 |3785035.86 |30°09'57.94054"N |89°44'15.82164"W |7.87 6131-SLOPE1
P6A7 609399.12 |3785044.10 |30°09'57.87227"N |89°44'15.72888"W |10.57 6131-SLOPE1
P6A8 609391.92 |3785056.14 |30°09'57.79933"N |89°44'15.59287"W [10.32 6131-SLOPE1
P6A9 609390.86 |3785057.47 |30°09'57.78872"N |89°44'15.57791"W |7.66 6131-SLOPE1
P6A10 609389.79 [3785062.56 |30°09'57.77744"N |89°44'15.52005"W | 6.63 6131-SLOPE1
P6A11 609388.05 |3785065.99 |30°09'57.75970"N |89°44'15.48128"W |5.00 6131-SLOPE1
P6A12 609386.07 |3785071.55 |30°09'57.73937"N |89°44'15.41830"W |2.42 6131-SLOPE1
P6A13 609331.29 |[3785075.10 |30°09'57.19664"N |89°44'15.38650"W |3.07 6131-SLOPE2
P6A14 609328.30 |3785073.33 | 30°09'57.16725"N |89°44'15.40718"W |4.87 6131-SLOPE2
P6A15 609322.97 |3785069.91 |30°09'57.11504"N |89°44'15.44690"W |7.28 6131-SLOPE2
P6A16 609320.38 | 3785069.30 |30°09'57.08944"N |89°44'15.45429"W |7.56 6131-SLOPE2
P6A17 609318.18 | 3785069.69 |30°09'57.06761"N |89°44'15.45018"W [10.16 6131-SLOPE2
P6A18 609303.36 |3785064.94 |30°09'56.92157"N |89°44'15.50672"W |9.68 6131-SLOPE2
P6A19 609294.05 |3785059.36 |30°09'56.83021"N |89°44'15.57169"W |7.44 6131-SLOPE2
P6A20 609281.67 |3785053.90 |30°09'56.70837"N |89°44'15.63582"W |3.69 6131-SLOPE2
P6A21 609273.52 |[3785050.17 |30°09'56.62825"N |89°44'15.67969"W |2.73 6131-SLOPE2
P6A22 609159.82 |3784908.50 |30°09'55.52239"N |89°44'17.31147"W | 3.58 4111-SLAB CONC
P6A23 609166.95 |3784887.83 |30°09'55.59581"N |89°44'17.54577"W | 3.86 4111-SLAB CONC
P6A24 609136.40 |3784877.50 |30°09'55.29483"N |89°44'17.66828"W |3.92 4111-SLAB CONC
P6A25 609118.05 |3784856.03 |30°09'55.11618"N | 89°44'17.91573"W [3.91 4111-SLAB CONC
P6A26 609111.16 |3784824.78 |30°09'55.05231"N |89°44'18.27285"W |3.91 4111-SLAB CONC
P6A27 609093.16 |3784828.35 |30°09'54.87359"N |89°44'18.23497"W |3.73 4111-SLAB CONC
P6A28 609089.76 |3784829.22 | 30°09'54.83979"N |89°44'18.22567"W | 3.28 4111-SLAB CONC
P6A29 609090.99 |3784834.46 |30°09'54.85131"N |89°44'18.16578"W |3.86 4111-SLAB CONC
P6A30 609098.34 |3784866.34 |30°09'54.91965"N |89°44'17.80140"W |3.89 4111-SLAB CONC
P6A31 609124.24 |3784896.42 |30°09'55.17189"N |89°44'17.45468"W |[3.79 4111-SLAB CONC
P6A32 609157.67 |[3784907.70 |30°09'55.50119"N |89°44'17.32089"W |3.73 4111-SLAB CONC
P6A33 609160.00 |3784908.50 |30°09'55.52412"N |89°44'17.31140"W | 3.50 4111-SLAB CONC
P6A34 609163.16 |3784899.13 |30°09'55.55670"N |89°44'17.41771"W [3.98 4111-SLAB CONC
P6A35 609149.18 | 3784893.55 |30°09'55.41916"N |89°44'17.48344"W |4.05 4111-SLAB CONC
P6A36 609134.67 |3784888.14 |30°09'55.27620"N |89°44'17.54732"W [4.11 4111-SLAB CONC
P6A37 609126.29 |3784882.22 |30°09'55.19410"N |89°44'17.61608"W [4.18 4111-SLAB CONC
P6A38 609115.52 |3784869.13 | 30°09'55.08932"N |89°44'17.76690"W |4.17 4111-SLAB CONC
P6A39 609108.14 |3784860.49 |30°09'55.01742"N |89°44'17.86650"W |4.21 4111-SLAB CONC
P6A40 609103.98 |3784843.28 | 30°09'54.97863"N |89°44'18.06322"W |4.22 4111-SLAB CONC
P6A41 609100.82 |3784826.90 |30°09'54.94962"N |89°44'18.25036"W | 4.06 4111-SLAB CONC
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Name Northing | Easting Latitude Longitude Elevation | Feature Code

P6A42 608866.65 |3784579.37 |30°09'52.66593"N |89°44'21.10711"W | 16.60 BLDG ROOF CORNERS-HO
P6A43 608842.73 | 3784568.00 |30°09'52.43067"N |89°44'21.24032"W |17.03 BLDG ROOF CORNERS-HO
P6A44 608817.67 | 3784620.47 |30°09'52.17542"N |89°44'20.64670"W |16.60 BLDG ROOF CORNERS-HO
P6A45 608841.94 | 3784631.95 |30°09'52.41407"N |89°44'20.51205"W |16.75 BLDG ROOF CORNERS-HO
P6A46 609078.89 | 3785067.85 |30°09'54.69939"N |89°44'15.50917"W |1.34 6111

P6A47 609075.05 |3785056.35 |30°09'54.66293"N |89°44'15.64070"W | 1.27 6111

P6A48 609070.30 |3785045.21 |30°09'54.61745"N |89°44'15.76839"W | 1.29 6111

P6A49 609065.64 |3785035.18 |30°09'54.57267"N |89°44'15.88335"W |1.34 6111

P6A50 609060.16 |3785025.30 |30°09'54.51984"N |89°44'15.99683"W |1.43 6111

P6A51 609054.01 |3785016.49 |30°09'54.46016"N |89°44'16.09813"W |1.38 6111

P6A52 609048.25 |3785007.07 |30°09'54.40443"N |89°44'16.20636"W | 1.54 6111

P6A53 609042.21 |3784997.26 |30°09'54.34598"N |89°44'16.31906"W |1.52 6111

P6A54 609037.35 |3784987.98 | 30°09'54.29924"N |89°44'16.42555"W | 1.61 6111

P6A55 609034.46 |3784979.69 |30°09'54.27178"N |89°44'16.52037"W | 1.56 6111

PIKE RESET |609582.87 |3785134.53 |30°09'59.67859"N |89°44'14.66962"W |8.14 RTK BASE

PIKE RM3 609562.56 | 3785070.21 |30°09'59.48642"N |89°44'15.40546"W |9.15 CHK
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Appendix 2
Topographic and Hydrographic Cross
Section Data

Orleans and Jefferson Parishes

Horizontal Datum: NAD 1983(1992)

Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702
Vertical Datum: NAVD88(2004.65)

Coordinate Units: US survey feet

Distance Units: U.S. survey feet

Height Units: U.S. survey feet

Reference Field Book Number 060857 for Raw Data.

Line Name Location
1-1 17th Street Canal
Northing Easting Elevation (ft) Description
555921.54 3664525.93 3.98 RR
555921.60 3664521.93 3.68 RR
555921.82 3664506.93 0.48 RR
555921.92 3664499.93 -1.02 WE
555924.40 3664329.95 0.88 TEF
555924.40 3664329.95 4.06 TPF
555924.37 3664331.95 4.06 TPF
555924.37 3664331.95 -1.02 WE
555924.36 3664332.95 -7.42 TOE
555921.50 3664528.93 6.28 TEF
555921.50 3664528.93 3.92 TPF
555921.53 3664526.93 3.92 TPF
555921.53 3664526.93 3.68 TEF
555922.99 3664426.94 -10.03 SND
555922.84 3664436.94 -9.63 SND
555922.69 3664446.94 -9.53 SND
555922.55 3664456.94 -9.43 SND
555922.40 3664466.94 -9.13 SND
555922.26 3664476.93 -8.63 SND
555922.11 3664486.93 -4.93 SND
555921.96 3664496.93 -1.23 SND
555924.30 3664336.95 -7.63 SND
555924.15 3664346.95 -8.33 SND
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555924.01 3664356.95 -9.73 SND

555923.86 3664366.95 -10.33 SND
555923.72 3664376.95 -10.23 SND
555923.57 3664386.94 -10.33 SND
555923.42 3664396.94 -9.83 SND
555923.28 3664406.94 -9.83 SND
555923.13 3664416.94 -9.83 SND
Line Name Location
2-1 Orleans Ave. Canal
Northing Easting Elevation (ft) Description
557883.54 3672102.11 6.45 TPF
557883.47 3672101.12 6.45 TPF
557883.20 3672097.13 3.15 SLP
557882.64 3672089.15 -0.45 WES
557869.64 3671901.60 6.35 TPF
557869.71 3671902.59 6.35 TPF
557870.06 3671907.58 2.35 SLP
557870.54 3671914.56 -0.45 WES
557870.96 3671920.55 -2.84 SND
557871.65 3671930.53 -4.54 SND
557872.34 3671940.50 -4.94 SND
557873.03 3671950.48 -5.04 SND
557873.72 3671960.45 -5.34 SND
557874.42 3671970.43 -5.34 SND
557875.11 3671980.41 -5.44 SND
557875.80 3671990.38 -5.44 SND
557876.49 3672000.36 -5.54 SND
557877.18 3672010.33 -5.54 SND
557877.87 3672020.31 -5.74 SND
557878.56 3672030.29 -5.74 SND
557879.26 3672040.26 -5.94 SND
557879.95 3672050.24 -6.24 SND
557880.64 3672060.22 -6.94 SND
557881.33 3672070.19 -6.54 SND
557882.02 3672080.17 -6.94 SND
557882.71 3672090.14 -0.84 SND
Line Name Location
3-1 Orleans Ave. Canal
Northing Easting Elevation (ft) Description
555506.40 3671780.92 2.53 FST
555500.57 3671744.39 1.33 BSH
555497.89 3671727.60 0.63 BSH
555495.84 3671714.76 -0.27 WES
555461.17 3671497.51 13.03 PS
555461.64 3671500.47 13.03 CL
555462.75 3671507.39 12.53 FSC
555464.32 3671517.26 9.03 SLP
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555465.90 3671527.14 5.63 SLP

555466.84 3671533.06 3.83 FST
555510.81 3671808.57 12.63 CL
555510.34 3671805.61 12.63 FSC
555508.45 3671793.76 9.23 SLP
555467.16 3671535.04 3.73 BSH
555467.79 3671538.99 2.83 ERK
555470.31 3671554.79 2.53 TRK
555471.10 3671559.72 0.63 BSH
555471.57 3671562.69 -0.27 WES
555472.20 3671566.64 -1.63 SND
555473.78 3671576.51 -3.03 SND
555475.35 3671586.39 -3.43 SND
555476.93 3671596.26 -3.73 SND
555478.51 3671606.14 -4.03 SND
555480.08 3671616.01 -5.03 SND
555481.66 3671625.89 -5.03 SND
555483.23 3671635.76 -6.53 SND
555484.81 3671645.64 -8.03 SND
555486.38 3671655.51 -10.13 SND
555487.96 3671665.39 -10.43 SND
555489.54 3671675.26 -10.13 SND
555491.11 3671685.14 -9.43 SND
555492.69 3671695.01 -7.63 SND
555494.26 3671704.89 -5.73 SND
555495.84 3671714.76 -3.93 SND
555497.42 3671724.64 -0.53 SND
Line Name Location
4-1 Orleans Ave. Canal
Northing Easting Elevation (ft) Description
554569.95 3671755.63 1.78 NG
554570.49 3671748.65 1.38 TBK
554570.88 3671743.66 0.28 TRK
554571.11 3671740.67 -0.42 WES
554584.30 3671571.18 13.40 TPF
554584.14 3671573.18 13.38 TPF
554584.14 3671573.18 7.48 TEF
554583.83 3671577.17 7.08 LSC
554566.61 3671798.50 10.08 TEF
554566.84 3671795.51 9.48 FSC
554568.39 3671775.57 3.88 SLP
554568.63 3671772.58 3.28 FST
554583.13 3671586.14 4.28 SLP
554582.43 3671595.11 2.78 FST
554581.58 3671606.08 1.58 NG
554581.04 3671613.06 1.58 TBK
554580.88 3671615.05 0.28 TOE
554566.53 3671799.49 13.28 TPF
554566.61 3671798.50 13.28 TPF
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554580.57 3671619.04 -0.42 WES

554580.03 3671626.02 -3.43 SND
554579.25 3671635.99 -5.53 SND
554578.48 3671645.96 -9.73 SND
554577.70 3671655.93 -11.13 SND
554576.93 3671665.90 -12.03 SND
554576.15 3671675.87 -12.33 SND
554575.38 3671685.84 -12.23 SND
554574.60 3671695.81 -11.93 SND
554573.82 3671705.78 -10.73 SND
554573.05 3671715.75 -9.13 SND
554572.27 3671725.72 -2.63 SND
554571.50 3671735.69 -1.93 SND
Line Name Location
5-1 Orleans Ave. Canal
Northing Easting Elevation (ft) Description
545866.33 3670816.34 14.16 TPF
545866.32 3670817.34 14.15 TPF
545866.32 3670817.34 0.45 TEF
545866.26 3670821.34 -0.45 WES
545864.38 3670950.33 -0.45 WES
545864.28 3670957.33 2.75 SLP
545864.03 3670974.33 8.45 FSC
545863.97 3670978.33 8.65 TEF
545863.96 3670979.33 14.01 TPF
545863.94 3670980.33 14.02 TPF
545866.17 3670827.34 -1.43 SND
545866.02 3670837.34 -3.33 SND
545865.88 3670847.34 -3.13 SND
545865.73 3670857.34 -2.03 SND
545865.59 3670867.34 -1.23 SND
545865.44 3670877.34 -2.53 SND
545865.30 3670887.34 -4.23 SND
545865.15 3670897.34 -4.43 SND
545865.00 3670907.33 -5.03 SND
545864.86 3670917.33 -4.53 SND
545864.71 3670927.33 -5.23 SND
545864.57 3670937.33 -3.13 SND
545864.42 3670947.33 -1.13 SND
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Line Name Location

6-1 London Ave. Canal
Northing Easting Elevation (ft) Description
543778.84 3681331.62 12.67 TPF
543778.84 3681332.62 12.67 TPF
543778.84 3681332.62 5.91 TEF
543778.86 3681341.62 5.61 HWL
543778.86 3681341.62 0.61 SLP
543778.86 3681342.62 0.11 WES
543778.98 3681435.62 0.11 WES
543778.98 3681436.62 4.98 HWL
543778.98 3681440.62 12.67 TPF
543778.98 3681440.62 5.91 TEF
543778.98 3681441.62 12.67 TPF
543778.86 3681347.62 -2.09 SND
543778.88 3681357.62 -4.49 SND
543778.89 3681367.62 -4.39 SND
543778.90 3681377.62 -4.59 SND
543778.91 3681387.62 -4.29 SND
543778.93 3681397.62 -3.69 SND
543778.94 3681407.62 -3.69 SND
543778.95 3681417.62 -4.19 SND
543778.96 3681427.62 -3.99 SND
543778.98 3681435.62 -1.39 SND
Line Name Location
8-1 London Ave. Canal
Northing Easting Elevation (ft) Description
556091.85 3680290.58 12.76 TPF
556091.86 3680291.58 12.76 TPF
556091.86 3680291.58 3.98 TEF
556091.88 3680293.58 3.78 SLP
556092.04 3680308.58 1.88 TBK
556092.06 3680310.58 0.78 TOE
556093.58 3680453.57 0.18 TOE
556093.59 3680454.57 1.38 TOP
556093.75 3680469.57 3.58 TEF
556093.75 3680469.57 12.76 TPF
556093.76 3680470.57 12.76 TPF
556092.08 3680312.58 0.20 WES
556092.09 3680313.58 0.00 SND
556092.20 3680323.58 -6.00 SND
556092.31 3680333.58 -10.00 SND
556092.41 3680343.58 -12.20 SND
556092.52 3680353.58 -11.90 SND
556092.62 3680363.57 -12.70 SND
556092.73 3680373.57 -11.80 SND
556092.84 3680383.57 -11.80 SND
556092.94 3680393.57 -11.80 SND
556093.05 3680403.57 -11.40 SND
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556093.16 3680413.57 -11.20 SND

556093.26 3680423.57 -8.60 SND
556093.37 3680433.57 -3.80 SND
556093.47 3680443.57 -1.90 SND
556093.58 3680453.57 0.20 WES
Line Name Location
9-1 London Ave. Canal
Northing Easting Elevation (ft) Description
556558.27 3680040.23 11.78 CL
556559.94 3680044.94 11.78 FSC
556563.28 3680054.36 8.68 SLP
556569.96 3680073.22 3.18 FST
556571.63 3680077.93 2.88 NG
556573.97 3680084.53 2.68 TBK
556575.64 3680089.24 -0.02 TOE
556658.80 3680323.94 1.78 TBK
556661.80 3680332.43 2.88 NG
556668.48 3680351.28 3.98 NG
556675.16 3680370.13 4.88 FST
556680.17 3680384.27 7.98 SLP
556684.51 3680396.52 11.88 FSC
556685.85 3680400.29 11.98 CL
556578.31 3680096.78 -0.78 SND
556581.65 3680106.21 -1.58 SND
556584.99 3680115.63 -2.38 SND
556588.33 3680125.06 -2.58 SND
556591.67 3680134.48 -2.58 SND
556595.01 3680143.91 -2.98 SND
556598.35 3680153.34 -3.78 SND
556601.69 3680162.76 -4.38 SND
556605.03 3680172.19 -4.98 SND
556608.37 3680181.61 -5.58 SND
556611.71 3680191.04 -6.78 SND
556615.05 3680200.46 -7.68 SND
556618.38 3680209.89 -7.68 SND
556621.72 3680219.32 -8.38 SND
556625.06 3680228.74 -7.88 SND
556628.40 3680238.17 -8.68 SND
556631.74 3680247.59 -9.28 SND
556635.08 3680257.02 -9.18 SND
556638.42 3680266.45 -8.88 SND
556641.76 3680275.87 -9.38 SND
556645.10 3680285.30 -8.18 SND
556648.44 3680294.72 -7.28 SND
556651.78 3680304.15 -5.18 SND
556655.12 3680313.57 -1.58 SND
556657.79 3680321.12 0.22 WES
556575.97 3680090.18 0.22 WES
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Line Name Location

10-1 London Ave. Canal
Northing Easting Elevation (ft) Description
558496.77 3679210.92 12.57 CL
558498.24 3679216.73 12.17 FSC
558501.91 3679231.28 7.37 SLP
558504.36 3679240.97 4.07 FST
558510.49 3679265.21 2.47 NG
558512.94 3679274.90 2.17 BSH
558513.43 3679276.84 2.37 TOP
558514.41 3679280.72 1.37 TOE
558516.61 3679289.45 0.87 TBK
558564.64 3679479.47 1.67 TBK
558568.07 3679493.05 2.57 TOE
558572.23 3679509.53 4.27 TOP
558577.87 3679531.83 5.37 NG
558584.00 3679556.06 6.77 NG
558588.90 3679575.46 7.67 FST
558592.57 3679590.00 11.47 FSC
558593.55 3679593.88 11.57 CL
558519.06 3679299.14 -2.16 SND
558521.51 3679308.84 -4.26 SND
558523.96 3679318.53 -5.96 SND
558526.41 3679328.23 -8.76 SND
558528.86 3679337.92 -12.56 SND
558531.32 3679347.62 -13.76 SND
558533.77 3679357.31 -14.36 SND
558536.22 3679367.01 -14.16 SND
558538.67 3679376.70 -14.16 SND
558541.12 3679386.40 -14.26 SND
558543.57 3679396.09 -13.16 SND
558546.02 3679405.79 -11.76 SND
558548.47 3679415.48 -9.26 SND
558550.92 3679425.18 -5.96 SND
558553.37 3679434.88 -3.26 SND
558555.82 3679444.57 -1.56 SND
558558.27 3679454.27 -1.36 SND
558560.72 3679463.96 -1.06 SND
558562.92 3679472.69 0.24 WES
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Line Name Location

11-1 London Ave. Canal
Northing Easting Elevation (ft) Description
559101.55 3679136.03 6.23 TPF
559101.78 3679137.00 6.18 TPF
559102.93 3679141.87 2.98 SLP
559104.31 3679147.71 0.39 WES
559139.72 3679297.58 0.39 WES
559141.10 3679303.42 3.18 SLP
559142.48 3679309.26 6.48 TPF
559142.71 3679310.23 6.48 TPF
559139.72 3679297.58 0.39 WES
559106.15 3679155.50 -2.81 SND
559106.38 3679156.47 -11.01 SND
559108.68 3679166.20 -12.71 SND
559110.98 3679175.93 -12.61 SND
559113.28 3679185.66 -12.41 SND
559115.58 3679195.40 -12.31 SND
559117.88 3679205.13 -12.11 SND
559120.18 3679214.86 -12.11 SND
559122.48 3679224.59 -12.01 SND
559124.78 3679234.32 -12.01 SND
559127.08 3679244.06 -12.11 SND
559129.38 3679253.79 -11.71 SND
559131.68 3679263.52 -11.31 SND
559133.98 3679273.25 -10.61 SND
559136.28 3679282.98 -9.21 SND
559138.58 3679292.72 -2.21 SND
Line Name Location
12-1 Peoples & Florida Ave. Canal
Northing Easting Elevation (ft) Description
543096.45 3688735.07 -2.64 CLR
543094.33 3688748.40 -2.74 ER
543094.25 3688748.90 -2.19 CRB
543093.78 3688751.86 -2.24 TBK
543092.52 3688759.76 -6.84 SLP
543091.11 3688768.65 -11.04 TOE
543090.48 3688772.60 -11.94 TOP
543089.38 3688779.51 -14.34 WES
543088.59 3688784.45 -17.34 WB
543087.18 3688793.34 -20.34 CL
543085.92 3688801.24 -19.84 WB
543084.98 3688807.16 -14.34 WES
543083.88 3688814.08 -12.04 SLP
543082.94 3688820.00 -9.74 TC
543080.74 3688833.83 -7.94 SLP
543078.54 3688847.65 -3.94 SLP
543076.81 3688858.52 0.96 TBK
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Line Name Location

13-1 Peoples Ave. Canal
Northing Easting Elevation (ft) Description
546116.13 3688561.36 -2.42 TER
546116.51 3688575.35 -3.62 TBK
546116.81 3688586.35 -8.62 TC
546117.03 3688594.34 -12.04 WES
546117.14 3688598.34 -13.32 SND
546117.46 3688610.34 -14.82 CL
546117.68 3688618.33 -16.04 SND
546117.79 3688622.33 -12.02 WES
546117.96 3688628.33 -9.82 TC
546118.12 3688634.33 -8.82 SLP
546118.50 3688648.32 -5.32 SLP
546118.64 3688653.32 -4.52 TBK
546118.94 3688664.32 -3.72 TER
Line Name Location
14-1 Peoples Ave. Canal
Northing Easting Elevation (ft) Description
546337.38 3688551.58 -2.79 NG
546338.07 3688554.50 -3.19 TBK
546339.45 3688560.34 -5.99 SLP
546340.83 3688566.18 -8.49 TOE
546341.06 3688567.15 -8.09 TPF
546341.17 3688567.64 -8.09 TPF
546341.17 3688567.64 -12.79 WES
546341.17 3688567.64 -13.99 TOE
546343.12 3688575.91 -14.99 WB
546345.88 3688587.59 -17.79 CL
546348.41 3688598.30 -17.09 WB
546349.56 3688603.16 -12.79 WES
546349.79 3688604.13 -11.99 SLP
546351.63 3688611.92 -9.19 TPF
546352.78 3688616.79 -7.69 SLP
546354.61 3688624.57 -4.79 TBK
Line Name Location
15-1 Peoples Ave. Canal
Northing Easting Elevation (ft) Description
546816.90 3688506.36 -3.32 CLR
546817.64 3688516.33 -3.92 ER
546817.86 3688519.32 -3.72 TBK
546818.38 3688526.30 -5.62 SLP
546819.12 3688536.27 -8.42 SLP
546819.71 3688544.25 -10.72 TOE
546819.74 3688544.75 -10.92 TPF
546819.78 3688545.25 -10.92 TPF
546819.78 3688545.25 -12.77 WES
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546819.85 3688546.25 -16.82 TOE

546820.22 3688551.23 -16.92 CL
546820.63 3688556.72 -16.72 TOE
546820.63 3688556.72 -12.77 WES
546820.63 3688556.72 -11.02 TPF
546820.67 3688557.22 -11.02 TPF
546820.82 3688559.21 -10.82 TOE
546821.55 3688569.18 -8.42 SLP
546822.81 3688586.14 -4.22 SLP
546823.77 3688599.10 -1.32 TBK
Line Name Location
16-1 Peoples Ave. Canal
Northing Easting Elevation (ft) Description
546964.83 3688494.16 -3.19 DRV
546965.83 3688501.09 -3.46 ER
546966.11 3688503.07 -3.86 TBK
546968.39 3688518.90 -8.06 SLP
546970.10 3688530.78 -10.86 TOE
546970.39 3688532.76 -10.96 TOP
546970.53 3688533.75 -11.06 TOP
546970.53 3688533.75 -12.73 WES
546970.53 3688533.75 -16.76 TOE
546970.53 3688533.75 -16.96 CL
546972.03 3688544.14 -16.96 TOE
546972.03 3688544.14 -12.73 WES
546972.03 3688544.14 -11.06 TPF
546972.10 3688544.64 -11.06 TPF
546972.24 3688545.63 -11.16 TOE
546975.52 3688568.39 -6.06 SLP
546976.38 3688574.33 -4.19 SLP
546977.94 3688585.22 -0.49 SLP
546979.80 3688598.09 1.21 TBK
Line Name Location
17-1 Peoples Ave. Canal
Northing Easting Elevation (ft) Description
548619.26 3688368.40 0.66 NG
548618.84 3688374.39 0.46 TBK
548618.28 3688382.37 -3.04 SLP
548617.51 3688393.34 -5.74 SLP
548616.66 3688405.31 -9.94 TOE
548616.52 3688407.30 -10.34 TPF
548616.45 3688408.30 -10.34 TPF
548616.45 3688408.30 -11.79 WES
548616.45 3688408.30 -14.84 TOE
548616.10 3688413.29 -14.24 CL
548615.68 3688419.27 -14.34 TOE
548615.68 3688419.27 -11.79 WES
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548615.68 3688419.27 -8.24 TPF

548615.61 3688420.27 -10.24 TPF
548615.33 3688424.26 -9.34 SLP
548614.35 3688438.23 -5.34 SLP
548613.64 3688448.20 -1.04 SLP
548612.80 3688460.17 4.16 SLP
548612.24 3688468.15 6.79 SLP
548611.75 3688475.14 9.89 TBK
Line Name Location
19-1 Florida Ave. Canal
Northing Easting Elevation (ft) Description
541565.64 3693462.77 -4.19 TER
541554.17 3693459.23 -5.39 NG
541538.89 3693454.50 -6.09 TBK
541530.29 3693451.84 -7.69 SLP
541518.83 3693448.29 -9.89 TOE
541512.14 3693446.23 -10.49 TOP
541508.32 3693445.04 -11.69 TPF
541507.84 3693444.90 -12.49 TPF
541507.84 3693444.90 -14.20 WES
541507.84 3693444.90 -19.09 TOE
541496.85 3693441.50 -19.19 CL
541483.48 3693437.36 -18.39 TOE
541483.48 3693437.36 -14.20 WES
541483.48 3693437.36 -12.39 TPF
541482.52 3693437.07 -12.39 TPF
541480.61 3693436.48 -11.09 SLP
541477.75 3693435.59 -9.79 TOP
541467.24 3693432.34 -8.69 SLP
541448.13 3693426.43 -4.19 TBK
Line Name Location
20-1 Florida Ave. Canal
Northing Easting Elevation (ft) Description
541196.81 3694913.33 -3.11 SLP
541187.41 3694909.91 -4.31 SLP
541170.49 3694903.76 -6.01 TBK
541163.91 3694901.37 -7.91 SLP
541150.76 3694896.59 -11.11 TOE
541149.82 3694896.24 -11.45 TPF
541148.88 3694895.90 -11.47 TPF
541148.88 3694895.90 -14.16 WES
541148.88 3694895.90 -20.41 TOE
541135.72 3694891.12 -20.41 CL
541122.56 3694886.34 -20.41 TOE
541122.56 3694886.34 -14.16 WES
541122.56 3694886.34 -11.67 TPF
541121.62 3694886.00 -11.67 TPF
Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 1-2-11
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541116.92 3694884.29 -10.21 SLP

541102.82 3694879.16 -7.81 SLP
541093.43 3694875.75 -6.41 SLP
541079.33 3694870.62 -4.41 TBK
541069.93 3694867.21 -3.31 NG
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Appendix 3

Topographic and Hydrographic Cross

Section Data

St. Bernard Parish (Areas 2 and 3)

AREA 2

Horizontal Datum: NAD 1983(1992)

Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702

Vertical Datum: NAVD88(2004.65)
Coordinate Units: US survey feet
Distance Units: U.S. survey feet
Height Units: U.S. survey feet

AREA 2 : TYPICAL SECTION AT 1
Point Number

© 00 N O O~ WDN PR

[
= O

AREA 2 : TYPICAL SECTION AT 2
Point Number
12

13

14

15

16

17

18

19

20

21

22

Northing

532454.88
532449.36
532445.68
532435.55
532417.14
532398.73
532380.32
532361.91
532351.78
532339.82
532332.45

Northing

532336.16
532330.63
532326.03
532314.98
532305.78
532287.37
532268.96
532250.55
532232.14
532213.73
532199.00

Easting

3718795.74
3718793.40
3718791.83
3718787.54
3718779.72
3718771.91
3718764.09
3718756.28
3718751.98
3718746.90
3718743.77

Easting

3719090.60
3719088.25
3719086.30
3719081.61
3719077.70
3719069.89
3719062.08
3719054.26
3719046.45
3719038.63
3719032.38
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Elevation (ft)
-3.82
-6.02
-7.22
-9.42
-10.42
-11.42
-10.92
-10.52
-9.92
-7.22
-2.82

Elevation (ft)
-3.93
-5.63
-7.23
-8.23
-11.33
-11.53
-10.33
-11.33
-11.53
-9.03
-7.23

Description
TBK
SLP
WE
CB
CB
CB
CB
CB
CB
WE
TBK

Description
TBK
SLP
WE
CB
CB
CB
CB
CB
CB
CB
WE
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23 532192.56 3719029.64 -4.33 TBK

AREA 2 : TYPICAL SECTION AT 3

Point Number Northing Easting Elevation (ft) Description
24 531320.75 3721621.25 -4.66 TBK
25 531309.62 3721616.75 -7.16 WE
26 531291.08 3721609.26 -8.46 CB
27 531272.54 3721601.77 -9.86 CB
28 531253.99 3721594.28 -10.96 CB
29 531235.45 3721586.79 -12.36 CB
30 531216.91 3721579.29 -12.16 CB
31 531205.78 3721574.80 -7.16 WE
32 531203.93 3721574.05 -5.56 SLP
33 531197.43 3721571.43 -3.86 TBK

AREA 2 : TYPICAL SECTION AT 4

Point Number Northing Easting Elevation (ft) Description
34 531253.70 3721834.56 -2.11 TBK
35 531244.37 3721828.73 -4.91 SLP
36 531235.89 3721823.43 -7.21 WE
37 531219.78 3721813.36 -10.81 CB
38 531202.82 3721802.76 -13.61 CB
39 531185.86 3721792.16 -13.51 CB
40 531168.90 3721781.56 -12.11 CB
41 531151.94 3721770.96 -9.41 CB
42 531134.97 3721760.37 -7.21 WE
43 531132.43 3721758.78 -5.51 SLP
44 531129.04 3721756.66 -3.91 TBK

AREA 2 : TYPICAL SECTION AT 5

Point Number Northing Easting Elevation (ft) Description
45 529982.01 3725017.92 -1.68 TBK
46 529975.72 3725014.85 -3.98 SLP
47 529970.33 3725012.22 -6.48 SLP
48 529964.93 3725009.59 -7.08 WE
49 529946.06 3725000.39 -8.58 CB
50 529928.08 3724991.62 -9.98 CB
51 529910.11 3724982.85 -16.08 CB
52 529892.13 3724974.09 -15.08 CB
53 529874.16 3724965.32 -8.48 CB
54 529870.56 3724963.56 -7.08 WE
55 529861.57 3724959.18 -4.18 SLP
56 529855.28 3724956.11 -1.88 TBK

AREA 2 : TYPICAL SECTION AT 6

Point Number Northing Easting Elevation (ft) Description
57 529840.01 3725354.44 -4.05 TBK

58 529833.67 3725351.48 -7.25 WE

59 529821.88 3725345.99 -9.15 CB

60 529803.76 3725337.54 -9.65 CB

61 529785.63 3725329.09 -13.15 CB

62 529767.51 3725320.63 -15.25 CB

63 529749.38 3725312.18 -13.25 CB

64 529726.72 3725301.62 -7.85 CB
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65
66

AREA 2 : TYPICAL SECTION AT 7
Point Number
67

68

69

70

71

72

73

74

75

76

AREA 2 : TYPICAL SECTION AT 8
Point Number
77

78

79

80

81

82

83

84

85

86

AREA 2 : TYPICAL SECTION AT 9
Point Number

87

88

89

90

91

92

93

94

AREA 2 : TYPICAL SECTION AT 12
Point Number
95

96

97

98

99

100

101

102

103

104

529725.82
529717.66

Northing

531674.27
531667.78
531663.14
531653.87
531642.74
531630.69
531626.98
531621.42
531612.15
531604.73

Northing

531048.54
531046.60
531044.66
531041.27
531036.91
531028.66
531028.18
531025.76
531023.82
531021.39

Northing

527033.32
527029.82
527027.94
527027.17
527025.62
527023.42
527022.70
527017.88

Northing

531027.08
531024.38
531019.89
531018.09
531014.49
531011.80
531010.90
531009.10
531006.41
531004.61

3725301.19
3725297.39

Easting

3716712.47
3716709.84
3716707.97
3716704.22
3716699.73
3716694.86
3716693.36
3716691.11
3716687.37
3716684.37

Easting

3718193.76
3718197.26
3718200.76
3718206.88
3718214.75
3718229.62
3718230.50
3718234.87
3718238.37
3718242.74

Easting

3716142.59
3716150.81
3716154.13
3716157.67
3716160.02
3716163.20
3716164.93
3716172.37

Easting

3718139.88
3718138.57
3718136.37
3718135.50
3718133.74
3718132.43
3718131.99
3718131.11
3718129.80
3718128.92
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-7.25
-1.65

Elevation (ft)
0.31
-2.99
-7.29
-7.99
-8.39
-8.49
-7.29
-6.39
-5.49
-0.59

Elevation (ft)
-4.09
-4.99
-7.09
-11.79
-11.49
-11.49
-8.79
-7.09
-4.59
-2.99

Elevation (ft)
1.32
-3.52
-6.25
-6.82
-6.67
-3.65
-3.18
1.72

Elevation (ft)
-3.37
-4.47
-7.27
-8.57
-9.37
-9.47
-8.07
-7.27
-4.97
-3.67

WE
TBK

Description
TBK
SLP
WE
CB
CB
CB
WE
SLP
SLP
TBK

Description
TBK
SLP
WE
CB
CB
CB
CB
WE
SLP
TBK

Description
TBK

SLP

TOE

CL DITCH
TOE

SLP

SLP

TBK

Description
TBK
SLP
WE
CB
CB
CB
CB
WE
SLP
TBK
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AREA 2 : TYPICAL SECTION AT 13

Point Number Northing Easting Elevation (ft) Description
105 530946.42 3718146.76 -4.42 TBK

106 530945.10 3718149.45 -552 SLP

107 530943.79 3718152.15 -7.22 WE

108 530942.91 3718153.95 -10.62 CB

109 530938.09 3718163.83 -11.72 CB

110 530931.95 3718176.42 -10.92 CB

111 530928.88 3718182.71 -7.22 WE

112 530926.25 3718188.10 -4.32 SLP

113 530924.06 3718192.59 -2.12 TBK

AREA 2 : TYPICAL SECTION AT 14

Point Number Northing Easting Elevation (ft) Description
114 532223.15 3718841.36 -4.46 TBK

115 532224.56 3718838.71 -5.86 SLP

116 532225.97 3718836.06 -7.26 WE

117 532227.85 3718832.53 -11.06 CB

118 532233.95 3718821.05 -13.66 CB

119 532241.46 3718806.93 -12.46 CB

120 532243.81 3718802.51 -7.26 WE

121 532246.63 3718797.22 -4.06 TBK

AREA 2 : TYPICAL SECTION AT 15

Point Number Northing Easting Elevation (ft) Description
122 522670.74 3717726.32 6.93 TBK

123 522667.14 3717732.16 2.31 TOE

124 522666.09 371773494 1.95 CL DITCH
125 522665.18 3717736.98 2.31 TOE

126 522662.55 3717743.46 6.81 TBK

AREA 2 : TYPICAL SECTION AT 17

Point Number Northing Easting Elevation (ft) Description
127 523096.43 3717906.31 5.35 TBK

128 523093.24 3717913.64 2.45 TD

129 523090.85 3717919.15 1.95 CLD

130 523089.25 3717922.82 2.65 TD

131 523085.66 3717931.07 5.65 TBK

AREA 2 : TYPICAL SECTION AT 20

Point Number Northing Easting Elevation (ft) Description
132 527438.25 3719911.63 -1.12 TBK

133 527435.34 3719918.00 -3.52 SLP

134 527432.85 3719923.46 -7.42 WE

135 527432.44 3719924.37 -8.62 CB

136 527430.78 3719928.01 -9.22 CB

137 527429.12 3719931.65 -8.82 CB

138 527428.71 3719932.56 -7.42 WE

139 527425.81 3719938.93 -4.02 SLP

140 527423.73 3719943.48 -1.12 TBK
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AREA 2 : TYPICAL SECTION AT 21
Point Number
141

142

143

144

145

146

147

148

149

150

151

AREA 2 : TYPICAL SECTION AT 21A
Point Number
152

153

154

155

156

157

158

159

160

161

AREA 2 : TYPICAL SECTION AT 31
Point Number

162

163

164

165

166

167

168

169

AREA 2 : TYPICAL SECTION AT 35
Point Number

170

171

172

173

174

175

176

177

AREA 2 : TYPICAL SECTION AT 36
Point Number

178

179

180

Northing

527583.40
527581.05
527578.23
527572.60
527572.13
527571.19
527568.37
527562.74
527561.33
527558.98
527557.57

Northing

527549.95
527543.98
527536.02
527529.05
527527.06
527521.09
527516.11
527514.12
527510.14
527506.15

Northing

529717.84
529719.87
529720.69
529721.91
529728.01
529735.33
529737.36
529738.58

Northing

524394.24
524387.71
524380.24
524370.91
524357.84
524353.17
524346.63
524340.10

Northing

524284.92
524288.72
524294.80

Easting

3719959.44
3719963.85
3719969.15
3719979.74
3719980.63
3719982.39
3719987.69
3719998.29
3720000.94
3720005.35
3720008.00

Easting

3719830.77
3719831.34
3719832.11
3719832.78
3719832.97
3719833.55
3719834.03
3719834.22
3719834.60
3719834.99

Easting

3725084.31
3725079.74
3725077.92
3725075.18
3725061.47
3725045.03
3725040.46
3725037.72

Easting

3729001.22
3728998.72
3728995.85
3728992.26
3728987.25
3728985.46
3728982.95
3728980.44

Easting

3729082.61
3729085.86
3729091.05
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Elevation (ft)
-0.95
-2.75
-6.05
-6.65
-7.25
-9.65
-11.05
-9.15
-7.25
-3.35
-0.95

Elevation (ft)
-0.95
-4.36
-6.66
-8.26
-9.46
-10.26
-10.46
-8.26
-4.55
-1.75

Elevation (ft)
-2.62

-4.62

-7.02

-9.02

-11.72

-9.12

-7.02

-3.22

Elevation (ft)
-3.48

-7.28

-10.28

-11.08

-8.98

-7.28

-4.08

-1.88

Elevation (ft)
-2.69

-6.59

-11.09

Description
TBK
SLP
TOE
TOP
WE
CB
CB
CB
WE
SLP
TBK

Description
TBK
SLP
SLP
WE
CB
CB
CB
WE
SLP
TBK

Description
TBK

SLP

WE

CB

CB

CB

WE

TBK

Description
TBK

WE

CB

CB

CB

WE

SLP

TBK

Description
TBK

WE

CB
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181 524303.93 3729098.84 -11.69 cB

182 524313.81 3729107.29 -11.49 cB

183 524320.66 3729113.13 -6.59 WE
184 524325.98 3729117.68 -3.49 SLP
185 524329.78 3729120.93 -1.99 TBK

AREA 2 : TYPICAL SECTION AT 37

Point Number Northing Easting Elevation (ft) Description
186 524280.24 3729017.19 -1.93 TBK

187 524282.89 3729014.19 -3.13 SLP

188 524286.21 3729010.44 -7.33 WE

189 524286.87 3729009.70 -8.93 CB

190 524289.52 3729006.70 -8.73 CB

191 524295.48 3728999.96 -8.43 CB

192 524296.15 3728999.21 -7.33 WE

193 524300.12 3728994.72 -2.33 TBK

AREA 2 : TYPICAL SECTION AT 38

Point Number Northing Easting Elevation (ft) Description
194 521647.72 3726838.13 3.11 TBK

195 521652.10 3726832.88 -1.00 TOE

196 521655.75 3726828.70 -0.52 CL DITCH
197 521659.60 3726824.19 -0.31 TOE

198 521663.25 3726820.15 3.20 TBK

AREA 2 : TYPICAL SECTION AT 39

Point Number Northing Easting Elevation (ft) Description
199 524412.87 3729056.39 -1.44 TBK
200 524408.61 3729061.95 -4.04 SLP
201 524402.52 3729069.88 -7.24 WE
202 524395.22 3729079.40 -9.94 CB
203 524389.13 3729087.34 -11.94 CB
204 524376.35 3729104.00 -10.44 CB
205 524371.48 3729110.34 -7.24 WE
206 524367.83 3729115.10 -4.24 SLP
207 524363.56 3729120.66 -2.54 TBK

AREA 2 : TYPICAL SECTION AT 40

Point Number Northing Easting Elevation (ft) Description
208 527332.95 3731688.77 -4.72 TBK

209 527327.49 3731686.29 -6.12 SLP

210 527316.57 3731681.31 -7.92 WE

211 527300.19 3731673.85 -10.22 CB

212 527281.99 3731665.55 -10.22 CB

213 527263.79 3731657.26 -10.92 CB

214 527245.59 3731648.96 -13.62 CB

215 527227.39 3731640.67 -14.92 CB

216 527218.29 3731636.52 -12.92 CB

217 527211.92 3731633.62 -8.52 CB

218 527211.01 3731633.21 -3.12 TPF
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AREA 2 : TYPICAL SECTION AT 41
Point Number
219

220

221

222

223

224

225

226

227

AREA 2 : TYPICAL SECTION AT 43
Point Number
228

229

230

231

232

233

234

235

236

237

AREA 2 : TYPICAL SECTION AT 44
Point Number
238

239

240

241

242

243

244

245

246

247

AREA 2 : TYPICAL SECTION AT 45
Point Number
248

249

250

251

252

253

254

255

256

257

258

Northing

527194.16
527190.55
527186.94
527183.93
527171.90
527159.86
527147.82
527144.82
527141.81

Northing

523681.25
523674.36
523666.94
523656.34
523645.74
523635.15
523624.55
523613.95
523607.59
523604.94

Northing

519924.69
519917.93
519914.55
519911.59
519903.14
519894.68
519886.23
519883.27
519879.05
519875.67

Northing

519622.87
519631.07
519637.62
519640.90
519657.28
519673.66
519690.05
519706.43
519722.81
519726.09
519733.46

Easting

3731378.45
3731383.24
3731388.03
3731392.03
3731408.00
3731423.97
3731439.95
3731443.94
3731447.93

Easting

3734815.97
3734804.95
3734793.07
3734776.11
3734759.15
3734742.19
3734725.23
3734708.27
3734698.09
3734693.85

Easting

3737279.88
3737265.38
3737258.13
3737251.78
3737233.66
3737215.53
3737197.41
3737191.06
3737182.00
3737174.75

Easting

3737572.07
3737566.33
3737561.75
3737559.45
3737547.98
3737536.51
3737525.04
3737513.56
3737502.09
3737499.80
3737494.64
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Elevation (ft)
-1.39

-4.79

-7.49

-13.09

-13.89

-14.19

-9.49

-7.49

-5.09

Elevation (ft)
-4.44
-7.44
-9.44
-13.24
-16.74
-15.34
-15.04
-10.24
-7.44
-3.84

Elevation (ft)
-0.55
-11.65
-7.45
-11.45
-15.25
-16.95
-10.25
-7.45
-4.25
-0.65

Elevation (ft)
0.77
-2.03
-7.43
-9.83
-13.83
-14.13
-13.73
-12.53
-7.43
-4.13
-0.03

Description
TBK

SLP

WE

CB

CB

CB

CB

WE

TBK

Description
TBK
WE
CB
CB
CB
CB
CB
CB
WE
TBK

Description
TBK
SLP
WE
CB
CB
CB
CB
WE
SLP
TBK

Description
TBK
SLP
WE
CB
CB
CB
CB
CB
WE
SLP
TBK
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AREA 2 : TYPICAL SECTION AT 46

Point Number Northing Easting Elevation (ft) Description
259 519377.27 3737371.72 -1.55 TBK
260 519381.46 3737369.00 -4.25 SLP
261 519384.82 3737366.82 -7.45 WE
262 519390.69 3737363.00 -10.85 CB
263 519407.46 3737352.11 -13.85 CB
264 519424.23 3737341.22 -14.15 CB
265 519432.62 3737335.77 -9.45 CB
266 519437.65 3737332.50 -7.45 WE
267 519439.33 3737331.42 -4.75 SLP
268 519444.36 3737328.15 -1.55 TBK

AREA 2 : TYPICAL SECTION AT 47

Point Number Northing Easting Elevation (ft) Description
269 517669.01 3735318.12 -2.12 TBK

270 517671.58 3735321.19 -3.07 SLP

271 517674.15 3735324.25 -7.37 WE

272 517678.01 3735328.85 -9.47 CB

273 517686.36 3735338.80 -11.27 CB

274 517694.08 3735348.00 -9.57 CB

275 517700.50 3735355.66 -7.37 WE

276 517703.72 3735359.49 -4.27 SLP

277 517706.29 3735362.55 -2.47 TBK

AREA 2 : TYPICAL SECTION AT 49

Point Number Northing Easting Elevation (ft) Description
278 517657.80 3735495.37 -1.15 TBK

279 517662.26 3735491.36 -3.95 SLP

280 517665.98 3735488.01 -7.35 WE

281 517674.89 3735479.98 -10.35 CB

282 517686.78 3735469.28 -12.65 CB

283 517697.93 3735459.24 -11.65 CB

284 517705.36 373545255 -7.35 WE

285 517709.82 3735448.53 -4.05 SLP

286 517716.51 373544251 -0.45 TBK

AREA 2 : TYPICAL SECTION AT 50

Point Number Northing Easting Elevation (ft) Description
287 517565.75 3735497.34 -1.46 TBK
288 517561.16 3735492.06 -4.46 SLP
289 517557.88 3735488.28 -7.36 WE
290 517553.94 3735483.75 -9.36 CB
291 517547.38 3735476.21 -10.56 CB
292 517539.51 3735467.15 -10.06 CB
293 517532.95 3735459.60 -7.36 WE
294 517530.32 3735456.58 -4.36 SLP
295 517525.08 3735450.55 -1.96 TBK

AREA 2 : TYPICAL SECTION AT 51

Point Number Northing Easting Elevation (ft) Description
296 517589.68 3735308.70 0.10 TBK
297 517584.48 3735313.38 -3.40 SLP
298 517580.02 3735317.39 -8.10 WE
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299
300
301
302
303
304

AREA 2 : TYPICAL SECTION AT 52
Point Number

305

306

307

308

309

310

311

AREA 2 : TYPICAL SECTION AT 54
Point Number
312

313

314

315

316

317

318

319

320

321

322

AREA 2 : TYPICAL SECTION AT 55
Point Number
323

324

325

326

327

328

329

330

331

332

333

AREA 2 : TYPICAL SECTION AT 56
Point Number

334

335

336

337

338

339

340

517579.27
517577.05
517573.33
517571.84
517568.87
517564.41

Northing

515692.91
515689.05
515686.73
515684.42
515682.88
515680.56
515679.02

Northing

519393.13
519387.63
519382.50
519380.66
519373.33
519366.00
519364.54
519363.07
519360.14
519353.18
519347.31

Northing

515213.58
515209.21
515204.37
515197.58
515187.88
515178.19
515168.49
515158.79
515153.46
515151.52
515150.55

Northing

514937.58
514945.73
514946.64
514956.61
514959.33
514960.23
514967.49

3735318.06
3735320.07
3735323.42
3735324.76
3735327.43
3735331.45

Easting

3733243.86
3733247.04
3733248.95
3733250.86
3733252.13
3733254.04
3733255.31

Easting

3737568.36
3737554.40
3737541.38
3737536.72
3737518.12
3737499.51
3737495.79
3737492.06
3737484.62
3737466.94
3737452.06

Easting

3740286.62
3740278.75
3740270.00
3740257.75
3740240.26
3740222.77
3740205.28
3740187.78
3740178.16
3740174.67
3740172.92

Easting

3740298.65
3740294.85
3740294.42
3740289.78
3740288.51
3740288.09
3740284.70
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-9.30
-9.70
-9.40
-8.10
-4.40
-2.10

Elevation (ft)
2.86
1.46
-0.64
-0.74
-0.74
1.36
2.36

Elevation (ft)
0.01
-3.29
-7.49
-9.49
-11.29
-10.49
-9.29
-7.49
-6.09
-2.29
0.01

Elevation (ft)
-3.20
-6.60
-7.30
-9.10
-8.90
-9.00
-9.60
-8.60
-7.30
-4.80
-3.80

Elevation (ft)
-3.45
-7.25
-7.85
-9.85
-8.75
-7.25
-3.05

CB
CB
CB
WE
SLP
TBK

Description
TBK
SLP
TOE
CLD
TOE
SLP
TBK

Description
TBK
SLP
WE
CB
CB
CB
CB
WE
SLP
SLP
TBK

Description
TBK
SLP
WE
CB
CB
CB
CB
CB
WE
SLP
TBK

Description
TBK

WE

CB

CB

CB

WE

TBK
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AREA 2 : TYPICAL SECTION AT 59

Point Number Northing Easting Elevation (ft) Description
341 514873.17 3740527.29 -4.13 TBK
342 514865.99 3740511.88 -7.23 WE
343 514857.53 3740493.76 -8.23 CB
344 514849.08 3740475.63 -8.63 CB
345 514840.63 374045751 -9.23 CB
346 514832.18 3740439.38 -9.53 CB
347 514823.72 3740421.25 -9.23 CB
348 514815.27 3740403.13 -8.93 CB
349 514812.31 3740396.78 -7.23 WE
350 514809.78 3740391.35 -4.43 TBK

AREA 2 : TYPICAL SECTION AT 60

Point Number Northing Easting Elevation (ft) Description
351 512796.23 3738069.03 -2.60 TBK
352 512794.51 3738065.42 -4.80 TOE
353 512788.91 3738053.68 -5.00 CLD
354 512783.31 3738041.95 -4.90 TOE
355 512780.73 3738036.53 -1.60 TBK

AREA 2 : TYPICAL SECTION AT 64

Point Number Northing Easting Elevation (ft) Description
356 525438.40 3721455.06 2.07 TBK
357 525438.83 3721460.87 -1.10 TOE
358 525435.70 3721465.99 -1.01 TOE
359 525432.74 3721470.91 2.07 TBK
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St. Bernard Parish

AREA 3

Horizontal Datum: NAD 1983(1992)

Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702

Vertical Datum: NAVD88(2004.65)
Coordinate Units: US survey feet
Distance Units: U.S. survey feet
Height Units: U.S. survey feet

AREA 3 : TYPICAL SECTION AT 1
Point Number

© 00 N O O b~ WDN PR

AREA 3 : TYPICAL SECTION AT 2
Point Number
10

11

12

13

14

15

16

17

18

19

20

AREA 3 : TYPICAL SECTION AT 3
Point Number
21

22

23

24

25

26

27

28

29

30

31

32

Northing

512944.36
512941.85
512934.68
512927.51
512920.35
512913.18
512906.01
512904.22
512902.07

Northing

510355.94
510355.06
510353.02
510348.63
510345.71
510339.86
510334.01
510328.17
510323.20
510320.56
510318.23

Northing

508070.15
508070.31
508070.47
508070.62
508071.15
508071.67
508072.19
508072.72
508073.24
508073.35
508073.45
508073.61

Easting

3741327.15
3741320.62
3741301.94
3741283.27
3741264.60
3741245.93
3741227.26
3741222.59
3741216.99

Easting

3742632.68
3742629.81
3742623.12
3742608.77
3742599.21
3742580.08
3742560.96
3742541.83
3742525.57
3742516.97
3742509.32

Easting

3742928.53
3742922.54
3742916.54
3742910.54
3742890.55
3742870.55
3742850.56
3742830.57
3742810.57
3742806.58
3742802.58
3742796.58
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Elevation (ft)
-1.23

-2.83

-7.33

-8.83

-7.43

-10.83

-4.23

-2.83

0.27

Elevation (ft)
-1.44
-2.84
-5.34
-7.34
-9.84
-10.94
-11.84
-9.44
-2.84
-1.54
-0.14

Elevation (ft)
0.00
-1.20
-2.90
-4.90
-8.90
-8.90
-9.20
-9.90
-3.90
-2.90
-1.60
0.70

Description
TBK

WE

CB

CB

CB

CB

CB

WE

TBK

Description
TBK
WE
CB
CB
CB
CB
CB
CB
WE
SLP
TBK

Description
TBK
SLP
WE
CB
CB
CB
CB
CB
CB
WE
SLP
TBK
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AREA 3 : TYPICAL SECTION AT 5

Point Number Northing Easting Elevation (ft) Description
33 504933.16 3743015.56 1.81 TBK
34 504927.90 3743012.69  -0.99 SLP
35 504921.75 3743009.33  -2.69 WE
36 504913.85 3743005.02  -5.69 CB
37 504900.68 3742997.84  -6.09 CB
38 504887.52 3742990.65 -9.29 CB
39 504879.62 3742986.34  -8.39 CB
40 504872.59 374298251  -6.69 CB
41 504866.45 3742979.16  -4.99 CB
42 504861.18 3742976.29  -2.69 WE
43 504860.30 3742975.81  -1.39 SLP
44 504852.40 3742971.50 2.01 TBK

AREA 3 : TYPICAL SECTION AT 6

Point Number Northing Easting Elevation (ft) Description
45 503875.42 3749894.12 -0.97 TBK
46 503867.46 3749893.35  -2.07 SLP
47 503862.48 3749892.87  -3.07 WE
48 503852.53 3749891.92  -6.07 CB
49 503842.58 3749890.96  -6.37 CB
50 503822.67 3749889.04  -6.27 CB
51 503812.71 3749888.08  -6.17 CB
52 503802.76 3749887.12  -3.07 WE
53 503792.81 3749886.17 -1.77 SLP
54 503782.85 3749885.21 0.43 TBK

AREA 3 : TYPICAL SECTION AT 7

Point Number Northing Easting Elevation (ft) Description
55 502968.37 3753158.97  -0.83 TBK

56 502962.19 3753155.69  -1.73 SLP

57 502958.65 3753153.81  -3.03 WE

58 502956.00 3753152.40  -4.03 CB

59 502947.18 3753147.70 -5.03 cB

60 502929.52 3753138.32  -7.53 CB

61 502911.86 3753128.93  -7.63 CB

69 502904.79 3753125.17  -3.03 WE

70 502899.50 3753122.35  -1.93 TBK

AREA 3 : TYPICAL SECTION AT 8

Point Number Northing Easting Elevation (ft) Description
62 505556.87 3760986.53 -2.97 WE

63 505542.88 3760986.16 -7.17 cB

64 505522.89 3760985.64 -7.67 CcB

65 505502.89 3760985.12 -7.07 cB

66 505487.90 3760984.72 -2.97 WE

67 505482.90 3760984.59 -1.47 TBK

68 505562.87 3760986.69 -1.77 TBK
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AREA 3 : TYPICAL SECTION AT 9
Point Number
71

72

73

74

75

76

7

78

79

AREA 3 : TYPICAL SECTION AT 10
Point Number
80

81

82

83

84

85

86

87

88

89

AREA 3 : TYPICAL SECTION AT 11
Point Number
90

91

92

93

94

95

96

97

98

99

100

101

285

286

287

AREA 3 : TYPICAL SECTION AT 12
Point Number
102

103

104

105

106

107

108

109

110

Northing

505060.12
505057.25
505038.07
505018.89
504999.72
504980.54
504961.36
504952.73
504941.23

Northing

503798.82
503798.37
503797.46
503788.38
503779.30
503770.22
503761.14
503752.06
503744.80
503740.71

Northing

500687.77
500689.93
500691.47
500694.26
500700.44
500706.62
500712.80
500714.65
500715.89
500718.98
500722.99
500724.23
504452.74
504448.75
504443.75

Northing

500290.75
500287.75
500277.76
500272.76
500270.76
500268.76
500261.77
500250.77
500244.78

Easting

3769083.37
3769082.52
3769076.84
3769071.16
3769065.48
3769059.80
3769054.12
3769051.57
3769048.16

Easting

3772539.84
3772538.95
3772537.17
3772519.35
3772501.53
3772483.71
3772465.88
3772448.06
3772433.81
3772425.79

Easting

3773335.93
3773329.27
3773324.51
3773315.96
3773296.93
3773277.91
3773258.89
3773253.19
3773249.38
3773239.87
3773227.51
3773223.70
3761780.48
3761780.31
3761780.09

Easting

3765319.78
3765319.67
3765319.33
3765319.15
3765319.08
3765319.01
3765318.77
3765318.38
3765318.17
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Elevation (ft)
-1.11

-3.01

-7.01

-9.41

-9.41

-10.51

-4.91

-3.01

-1.11

Elevation (ft)
-2.22
-3.02
-5.02
-9.52
-9.22
-10.22
-10.12
-7.52
-3.02
-1.32

Elevation (ft)
0.59
-2.01
-3.01
-3.41
-4.01
-3.61
-3.51
-4.31
-6.01
-9.71
-3.01
1.29
-1.50
-0.30
0.80

Elevation (ft)
4.92
4.52
0.32
-0.68
-1.28
-2.48
-2.68
-1.98
-0.68

Description
TBK

WE

CB

CB

CB

CB

CB

WE

TBK

Description
TBK
WE
CB
CB
CB
CB
CB
CB
WE
TBK

Description
TBK
SLP
WE
CB
CB
CB
CB
CB
CB
CB
WE
TBK
TD
SLP
TBK

Description
ER

TBK

SLP

WE

BD

BD

BD

BD

WE
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111 500238.78 3765317.96  0.82 TBK

AREA 3 : TYPICAL SECTION AT 13

Point Number Northing Easting Elevation (ft) Description
112 499544.91 3771510.78 5.08 ER
113 499544.10 3771510.20 4.08 TBK
114 499534.39 3771503.14 -1.52 SLP
115 499530.35 3771500.20 -2.72 WE
116 499526.30 3771497.26  -3.72 DB
117 499519.02 3771491.97 -4.32 DB
118 499512.55 3771487.27 -3.72 DB
119 499509.31 3771484.92 -2.72 WE
120 499504.46 3771481.39 -1.42 SLP
121 499498.80 3771477.28  0.58 SLP
122 499490.70 3771471.40 2.28 TBK

AREA 3 : TYPICAL SECTION AT 14

Point Number Northing Easting Elevation (ft) Description
123 499472.26 3772962.60 1.66 TBK
124 499474.41 3772956.99 -0.94 SLP
125 499477.63 3772948.59 -2.94 WE
126 499479.78 377294299 -4.34 CB
127 499483.37 3772933.65 -4.94 CB
128 499486.95 377292432 574 CB
129 499494.12 3772905.65 -4.24 CB
130 499494.83 3772903.78  -2.94 WE
131 499497.34 3772897.24 -1.24 SLP
132 499498.78 3772893.51 1.66 TBK

AREA 3 : TYPICAL SECTION AT 15

Point Number Northing Easting Elevation (ft) Description
102 500290.75 3765319.78  4.92 ER
103 500287.75 3765319.67 452 TBK
133 498364.26 3772544.24  1.89 TBK
134 498365.29 3772540.38  -0.71 SLP
135 498367.62 3772531.69 -2.91 WE
136 498370.73 3772520.10 -6.11 CB
137 498373.32 3772510.44 -6.71 cB
138 498375.91 3772500.78  -7.31 CB
139 498378.49 3772491.12  -7.01 CB
140 498381.08 3772481.46  -6.61 CB
141 498384.71 3772467.94 -2.91 WE
142 498387.04 3772459.24  -0.91 SLP
143 498388.59 3772453.45 1.19 TBK

AREA 3 : TYPICAL SECTION AT 16

Point Number Northing Easting Elevation (ft) Description
366 495995.62 3768430.89 0.83 TBK

367 496001.60 3768431.36 -1.87 SLP

368 496006.59 3768431.75 -2.97 WE

369 496008.58 3768431.90 -4.67 cB

370 496018.55 3768432.68 -5.47 cB

371 496038.49 3768434.24 -7.57 cB

372 496058.43 3768435.80 -6.97 cB
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373
374
375
375

AREA 3 : TYPICAL SECTION AT 17
Point Number
144

145

146

147

148

149

150

151

152

AREA 3 : TYPICAL SECTION AT 18
Point Number
153

154

155

156

157

158

159

160

161

162

AREA 3 : TYPICAL SECTION AT 19
Point Number

163

164

165

166

167

168

169

AREA 3 : TYPICAL SECTION AT 20
Point Number

170

171

172

173

174

175

176

177

496074.38
496081.36
496087.34
496087.34

Northing

495767.85
495771.84
495791.83
495811.82
495831.80
495851.79
495866.78
495876.77
495881.77

Northing

500879.97
500877.07
500871.28
500865.48
500862.58
500857.75
500852.92
500844.23
500836.50
500828.78

Northing

500040.31
500033.47
500025.66
500015.90
500008.09
500006.14
499999.30

Northing

500347.36
500344.37
500340.37
500331.38
500324.39
500312.41
500306.42
500299.43

3768437.04
3768437.59
3768438.06
3768438.06

Easting

3751050.87
3751050.72
3751050.00
3751049.27
3751048.54
3751047.82
3751047.27
3751046.91
3751046.73

Easting

3757034.41
3757033.63
3757032.08
3757030.53
3757029.75
3757028.46
3757027.16
3757024.83
3757022.76
3757020.69

Easting

3750236.45
3750234.94
3750233.21
3750231.04
3750229.31
3750228.88
3750227.36

Easting

3743685.66
3743685.51
3743685.30
3743684.82
3743684.46
3743683.83
3743683.52
3743683.15
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-2.97
-1.07
0.73
0.73

Elevation (ft)
-2.08
-2.98
-6.48
-8.08
-8.98
-9.28
-7.58
-2.98
-1.28

Elevation (ft)
5.58
5.18
3.08
0.08
-1.02
-1.52
-1.92
-1.42
0.08
3.38

Elevation (ft)
7.94
4.84
1.04
-0.16
0.34
1.04
3.34

Elevation (ft)
8.12
7.82
7.02
2.72
1.72
1.72
2.72
5.52

WE

SLP
TBK
TBK

Description
TBK

WE

CB

CB

CB

CB

CB

WE

TBK

Description
ER
TBK
SLP
WE
DB
DB
DB
DB
WE
TBK

Description
ER

SLP

WE

TD

TD

WE

TBK

Description
ER

TBK

SLP

WE

TD

TD

WE

TBK
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AREA 3 : TYPICAL SECTION AT 21

Point Number Northing Easting Elevation (ft) Description
178 495553.89 3735396.14 0.67 TBK
179 495564.89 3735396.33  -1.53 SLP
180 495568.89 3735396.40 -2.93 WE
181 495587.88 3735396.74  -5.93 CB
182 495607.88 3735397.08  -7.03 CB
183 495627.88 3735397.43  -9.43 CB
184 495647.88 3735397.78  -7.03 CB
185 495665.87 3735398.10 -2.93 WE
186 495669.87 3735398.17  -1.43 SLP
187 495681.87 3735398.38  1.07 TBK

AREA 3 : TYPICAL SECTION AT 22

Point Number Northing Easting Elevation (ft) Description
188 500336.18 3738765.29  8.64 ER

189 500331.18 3738765.51 8.14 TBK

190 500328.19 3738765.64  7.14 SLP

191 500320.19 3738765.99  3.34 WE

192 500314.20 3738766.25 1.54 TD

193 500306.21 3738766.60 1.54 TD

194 500299.21 3738766.90 3.34 WE

195 500292.22 3738767.21  6.64 TBK

AREA 3 : TYPICAL SECTION AT 23

Point Number Northing Easting Elevation (ft) Description
196 502437.51 3737069.24  4.29 TBK
197 502428.64 3737067.67 -1.11 WE
198 502423.72 3737066.81  -2.01 CLD
199 502419.78 3737066.11 -1.11 WE
200 502409.93 3737064.38  5.39 TBK

AREA 3 : TYPICAL SECTION AT 24

Point Number Northing Easting Elevation (ft) Description
201 501895.01 3741813.45 2.45 TBK
202 501899.00 3741813.73  -0.25 SLP
203 501903.99 3741814.08  -1.85 SLP
204 501904.99 3741814.14 -2.85 WE
205 501907.98 3741814.35 -3.85 DB
206 501912.97 3741814.70 -4.85 DB
207 501918.95 3741815.12 -5.35 DB
208 501927.93 3741815.75 -5.45 DB
209 501931.92 3741816.03  -2.85 WE
210 501934.91 3741816.24 -1.55 SLP
211 501941.90 3741816.73 1.65 TBK

AREA 3 : TYPICAL SECTION AT 25

Point Number Northing Easting Elevation (ft) Description
212 501913.29 3742411.54 0.67 TBK

213 501913.55 3742408.55 -0.14 SLP

214 501914.25 3742400.58 -2.73 WE

215 501914.60 3742396.60 -4.24 DB

216 501915.73 3742383.65 -7.24 DB

217 501916.78 3742371.69 -5.13 DB
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218
219
220
221

AREA 3 : TYPICAL SECTION AT 26
Point Number

222

223

224

225

226

227

228

229

AREA 3 : TYPICAL SECTION AT 27
Point Number

230

231

232

233

234

235

236

237

AREA 3 : TYPICAL SECTION AT 28
Point Number
238

239

240

241

242

243

244

245

246

AREA 3 : TYPICAL SECTION AT 29
Point Number
247

248

249

250

251

252

253

254

255

256

501917.21
501917.30
501917.56
501918.09

Northing

503002.82
503003.65
503004.17
503004.39
503004.65
503004.83
503005.00
503005.44

Northing

502158.16
502154.16
502136.16
502113.16
502104.16
502098.17
502094.17
502089.17

Northing

502196.13
502190.13
502174.13
502160.14
502151.14
502148.14
502143.14
502137.14
502133.14

Northing

502255.47
502251.47
502245.47
502235.47
502217.47
502197.47
502187.47
502184.47
502176.47
502171.47

3742366.71
3742365.72
3742362.73
3742356.75

Easting

3744659.86
3744640.87
3744628.89
3744623.89
3744617.90
3744613.90
3744609.90
3744599.91

Easting

3746505.30
3746505.23
3746504.92
3746504.52
3746504.36
3746504.25
3746504.18
3746504.10

Easting

3749425.63
3749425.73
3749426.01
3749426.26
3749426.41
3749426.46
3749426.55
3749426.66
3749426.73

Easting

3751666.31
3751666.31
3751666.31
3751666.31
3751666.31
3751666.31
3751666.31
3751666.31
3751666.31
3751666.31
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-2.73
-1.74
-0.94
0.96

Elevation (ft)
5.47
3.07
1.37
0.47
-0.23
0.47
1.87
3.57

Elevation (ft)
6.07
5.47
3.27
1.07
-0.43
-1.73
-0.43
1.17

Elevation (ft)
6.06
5.56
3.46
1.16
0.16
-0.24
-1.54
-0.24
1.26

Elevation (ft)
5.70
5.20
4.30
3.50
1.50
0.20
-1.40
-2.80
-1.40
0.20

WE

SLP
SLP
TBK

Description
ER

SLP

NG

WE

CLD

WE

SLP

TBK

Description
ER

SLP

SLP

TBK

WE

CLD

WE

TBK

Description
ER

SLP

SLP

SLP

TBK

WE

CLD

WE

TBK

Description
ER
SLP
SLP
SLP
SLP
TBK
WE
CLD
WE
TBK

1-3-17

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



AREA 3 : TYPICAL SECTION AT 30

Point Number Northing Easting Elevation (ft) Description
257 502355.33 3754355.53 6.83 ER

258 502350.38 3754356.23  6.23 SLP

259 502339.49 3754357.76  3.83 SLP

260 502323.64 3754359.98  1.53 SLP

261 502301.86 3754363.05  -0.17 WE

262 502297.90 3754363.60 -2.17 TD

263 502290.96 3754364.58  -2.17 TD

264 502283.04 3754365.69  0.13 TBK

AREA 3 : TYPICAL SECTION AT 31

Point Number Northing Easting Elevation (ft) Description
265 503107.92 3756773.71 5.91 ER

266 503089.12 3756780.55  3.61 SLP

267 503055.29 3756792.86  0.31 TBK

268 503050.59 3756794.57  -3.39 TD

269 503044.02 3756796.97  -3.19 TD

270 503038.38 3756799.02  0.31 TBK

AREA 3 : TYPICAL SECTION AT 32

Point Number Northing Easting Elevation (ft) Description
271 504045.95 3759161.84 5.95 ER

272 504026.03 3759168.50  3.85 SLP

273 504007.07 3759174.85 0.85 SLP

274 503993.79 3759179.29  -0.15 TBK

275 503990.00 3759180.56  -2.15 TD

276 503983.36 3759182.78  -4.15 CLD

277 503979.56 3759184.05 -1.55 TD

278 503974.82 3759185.64  0.85 TBK

AREA 3 : TYPICAL SECTION AT 33

Point Number Northing Easting Elevation (ft) Description
279 504519.68 3761783.40 5.70 ER

280 504494.70 3761782.31  3.10 SLP

281 504477.72 3761781.57 0.70 SLP

282 504466.73 3761781.09  0.10 TBK

283 504461.74 3761780.87 -1.30 TD

284 504458.74 3761780.74 -1.50 CLD

285 504452.74 3761780.48 -1.50 TD

286 504448.75 3761780.31  -0.30 SLP

287 504443.75 3761780.09  0.80 TBK

AREA 3 : TYPICAL SECTION AT 34

Point Number Northing Easting Elevation (ft) Description
288 504330.64 3764320.72 494 ER

289 504303.97 3764316.49 4.34 SLP

290 504289.16 3764314.15 3.74 SLP

291 504275.33 3764311.96 0.04 TBK

292 504268.41 3764310.86 -2.56 TD

293 504264.46 3764310.24 -2.96 CLD

294 504257.55 3764309.14 -2.66 TD

295 504252.61 3764308.36 -1.56 SLP

296 504248.66 3764307.73 0.24 TBK

11-3-18 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



AREA 3 : TYPICAL SECTION AT 35
Point Number

297

298

299

300

301

302

303

304

AREA 3 : TYPICAL SECTION AT 36
Point Number

305

306

307

308

309

310

311

AREA 3 : TYPICAL SECTION AT 37
Point Number
312

313

314

315

316

317

318

319

320

321

322

AREA 3 : TYPICAL SECTION AT 38
Point Number
323

324

325

326

327

328

329

330

331

332

333

Northing

504135.62
504113.68
504092.73
504074.77
504069.78
504062.80
504056.81
504052.82

Northing

503921.94
503896.51
503869.12
503859.34
503851.52
503843.69
503837.82

Northing

502504.94
502495.54
502483.19
502472.03
502468.50
502466.15
502463.80
502462.03
502457.33
502454.39
502452.63

Northing

500373.84
500368.34
500352.34
500338.84
500338.34
500336.84
500335.84
500333.84
500331.34
500329.84
500328.84

Easting

3766917.68
3766916.15
3766914.68
3766913.43
3766913.08
3766912.59
3766912.17
3766911.89

Easting

3769559.05
3769553.64
3769547.82
3769545.74
3769544.08
3769542.42
3769541.17

Easting

3771565.22
3771552.28
3771535.29
3771519.92
3771515.06
3771511.82
3771508.59
3771506.16
3771499.69
3771495.64
3771493.22

Easting

3773163.32
3773153.80
3773126.08
3773102.70
3773101.83
3773099.24
3773097.50
3773094.04
3773089.71
3773087.11
3773085.38
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Elevation (ft)
4.27
1.57
-0.23
-1.53
-3.33
-4.13
-3.23
-1.13

Elevation (ft)
3.12
1.92
-0.78
-3.98
-7.98
-7.88
-0.68

Elevation (ft)
4.01
2.81
1.01
-0.19
-1.39
-2.89
-3.99
-6.59
-5.69
-2.89
-1.39

Elevation (ft)
8.16
6.86
0.96
-1.74
-2.64
-3.14
-7.54
-9.54
-5.44
-2.64
-1.44

Description
ER

SLP

SLP

TBK

TD

CLD

TD

TBK

Description
ER

SLP

TBK

TD

CLD

TD

TBK

Description
ER
SLP
SLP
TBK
SLP
WE
DB
DB
DB
WE
TBK

Description
ER
SLP
SLP
TBK
WE
DB
DB
DB
DB
WE
TBK
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AREA 3 : TYPICAL SECTION AT 39

Point Number Northing Easting Elevation (ft) Description
95 500706.62 377327791  -3.61 CB
127 499483.37 3772933.65 -4.94 CB
128 499486.95 377292432 574 CB
323 500373.84 3773163.32  8.16 ER
334 500283.95 3773150.57 -3.01 WE
335 500290.67 377315253 -0.81 TBK
336 500304.12 3773156.43  0.39 SLP
337 500324.28 3773162.28  3.49 SLP
338 500348.29 3773169.25  7.19 SLP
339 500360.78 3773172.87  8.19 ER
340 500404.95 3773185.69  8.39 ER
341 500425.12 3773191.55 6.79 NG
342 500449.13 3773198.52  8.39 ER
343 500496.19 3773212.17 7.59 ER
344 500522.12 3773219.70 4.74 SLP
345 500541.33 3773225.27 1.44 TBK
346 500548.05 377322722  -2.76 WE

AREA 3 : TYPICAL SECTION AT 40

Point Number Northing Easting Elevation (ft) Description
90 500687.77 3773335.93 0.59 TBK
91 500689.93 3773329.27 -2.01 SLP
334 500283.95 3773150.57 -3.01 WE
335 500290.67 3773152.53 -0.81 TBK
336 500304.12 3773156.43 0.39 SLP
337 500324.28 3773162.28 3.49 SLP
338 500348.29 3773169.25 7.19 SLP
339 500360.78 3773172.87 8.19 ER
340 500404.95 3773185.69 8.39 ER
347 498970.07 3772502.25 3.86 ER
348 498969.17 3772501.81 3.26 TBK
349 498964.68 3772499.62 1.86 SLP
350 498961.09 3772497.87 -0.24 SLP
351 498958.39 3772496.55 -0.84 SLP
352 498953.89 3772494.36 -2.84 WE
353 498950.30 3772492.61 -4.24 DB
354 498939.51 3772487.35 -6.14 DB
355 498934.12 3772484.72 -3.84 DB
356 498928.73 3772482.09 -2.84 WE
357 498926.03 3772480.77 -1.84 SLP
358 498922.44 3772479.02 0.56 TBK
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AREA 3 : TYPICAL SECTION AT 41
Point Number
1

2

352

353

354

355

356

359

360

361

362

363

364

365

Northing

512944.36
512941.85
498953.89
498950.30
498939.51
498934.12
498928.73
498929.38
498927.33
498923.64
498921.18
498911.33
498907.64
498905.59

Easting

3741327.15
3741320.62
3772494.36
3772492.61
3772487.35
3772484.72
3772482.09
3772515.59
3772520.15
3772528.36
3772533.83
3772555.72
3772563.93
3772568.49
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Elevation (ft) Description

-1.23
-2.83
-2.84
-4.24
-6.14
-3.84
-2.84
-2.87
-0.97
0.83

1.23

1.53

1.53

-2.87

TBK
WE
WE
DB
DB
DB
WE
WE
SLP
TBK
RMP
RMP
TBK
WE
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Appendix 4

IHNC West Bank Breach Surveys

Florida Ave. to I-10, on and along France Road

Horizontal Datum: NAD 1983(1992)

Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702

Vertical Datum: NAVD88(2004.65)

Coordinate Units: US survey feet
Distance Units: U.S. survey feet
Height Units: U.S. survey feet

Refer to digital file "IHNCFRANCERD.dc" for raw data.

Name Northing Easting Elevation Location

OP17 542897.98 3688637.67 -2.15 RTK BASE
TBM FRANCE 543277.00 3694356.18 4.62 CHK
IHNC2 549241.35 3694222.18 11.94 HUB AND TACK
IHNC1 548991.46 3693868.93 4.35 SPIKE NAIL
100 549420.94 3694236.63 12.41 TOP CONC FLDWALL
101 549418.78 3694236.47 4.24 TOE FLDGATE
102 549387.88 3694245.77 4.66 TOE FLDGATE
103 549385.80 3694246.87 12.46 TOP CONC FLDWALL
104 549376.64 3694249.92 12.42 TOP CONC FLDWALL
105 549376.41 3694249.95 13.20 TOP CONC FLDWALL
106 549375.55 3694250.66 13.19 TOP CONC FLDWALL
107 549344.99 3694259.83 12.92 TOP CONC FLDWALL
108 549325.45 3694265.08 12.73 END FLDWALL
109 549324.79 3694265.36 12.73 C\L LEVEE
110 549315.94 3694266.33 12.96 EDGE RAMP
111 549299.26 3694266.27 11.73 C\L RAMP
112 549283.85 3694260.65 11.74 EDGE RAMP
113 549262.73 3694245.80 12.02 C\L LEVEE
114 549193.32 3694168.87 12.43 C\L LEVEE
115 549152.95 3694118.09 12.25 C\L LEVEE
116 549127.74 3694081.39 12.16 C\L LEVEE
117 549095.07 3694026.87 12.12 C\L LEVEE
118 549064.34 3693973.45 11.91 C\L LEVEE
119 549064.01 3693972.61 11.87 EDGE CONC FLDWALL
120 549062.41 3693966.58 12.01 TOP CONC FLDWALL
121 548995.18 3693940.36 12.08 TOP CONC FLDWALL
122 548942.26 3693918.99 12.62 TOP CONC FLDWALL
123 548899.59 3693923.05 12.84 TOP CONC FLDWALL
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Name Northing Easting Elevation Location

124 548856.89 3693926.79 13.01 TOP CONC FLDWALL,
125 548856.41 3693926.69 12.50 TOP CONC FLDWALL,
126 548843.65 3693927.51 12.51 TOP CONC FLDWALL,
127 548843.15 3693925.12 12.54 TOP CONC FLDWALL,
128 548841.09 3693907.95 12.50 TOP CONC FLDWALL,
129 548841.19 3693905.65 3.16 TOE FLDGATE
130 548839.44 3693888.98 3.29 TOE FLDGATE
131 548838.68 3693886.79 12.50 TOP CONC FLDWALL,
132 548837.34 3693876.98 12.51 TOP CONC FLDWALL,
133 548835.44 3693876.86 12.51 TOP CONC FLDWALL,
134 548834.17 3693865.73 12.46 TOP CONC FLDWALL,
135 548773.68 3693870.59 12.42 TOP CONC FLDWALL,
136 548771.92 3693856.48 12.38 END CONC FLDWALL,
137 548771.93 3693855.78 12.00 TOE]
138 548771.65 3693853.37 12.26 EDGE ASPHALT ROAD
139 548769.60 3693842.84 12.23 C\L ROAD
140 548768.77 3693829.19 12.04 EDGE ASPHALT ROAD
141 548767.29 3693819.40 11.91 NG
142 548767.87 3693803.73 12.65 EDGE ASPHALT ROAD
143 548767.49 3693792.66 12.59 C\L ROAD,
144 548766.92 3693779.38 12.39 EDGE ASPHALT ROAD
145 548766.47 3693776.99 12.51 C\L LEVEE
146 548766.09 3693772.09 12.78 C\L LEVEE
147 548764.43 3693759.25 12.00 C\L LEVEE
148 548762.26 3693740.50 12.24 C\L LEVEE
149 548754.71 3693662.48 12.00 C\L LEVEE
150 548746.64 3693587.22 12.25 C\L LEVEE
151 548744.77 3693586.82 12.25 END CONC FLDWALL,
152 548741.80 3693558.00 12.81 TOP CONC FLDWALL,
153 548718.17 3693557.01 12.96 TOP CONC FLDWALL,
154 548655.30 3693562.95 13.20 TOP CONC FLDWALL,
155 548618.19 3693566.60 13.03 TOP CONC FLDWALL,
156 548537.14 3693574.46 12.99 TOP CONC FLDWALL,
157 548446.64 3693582.90 12.98 TOP CONC FLDWALL,
158 548356.58 3693591.72 12.91 TOP CONC FLDWALL,
159 548266.88 3693600.17 12.85 TOP CONC FLDWALL,
160 548178.01 3693608.68 12.89 TOP CONC FLDWALL,
161 548085.89 3693617.45 12.95 TOP CONC FLDWALL,
162 547996.98 3693625.66 13.18 TOP CONC FLDWALL,
163 547907.34 3693634.09 13.21 TOP CONC FLDWALL,
164 547818.48 3693642.77 13.19 TOP CONC FLDWALL,
165 547729.40 3693651.49 13.12 TOP CONC FLDWALL,
166 547639.73 3693659.76 13.11 TOP CONC FLDWALL,
167 547549.87 3693668.43 13.18 TOP CONC FLDWALL,
168 547490.78 3693673.89 13.21 TOP CONC FLDWALL,
169 547401.64 3693682.34 13.30 TOP CONC FLDWALL,
170 547311.77 3693690.94 13.34 TOP CONC FLDWALL,
171 547222.97 3693699.60 13.27 TOP CONC FLDWALL,
172 547133.51 3693708.24 13.26 TOP CONC FLDWALL,
173 547044.38 3693716.38 13.30 TOP CONC FLDWALL,
174 546954.80 3693724.96 13.36 TOP CONC FLDWALL,
175 546833.37 3693736.62 13.21 TOP CONC FLDWALL,
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Name Northing Easting Elevation Location

176 546743.74 3693745.16 13.18 TOP CONC FLDWALL,
177 546713.97 3693747.80 13.22 TOP CONC FLDWALL,
178 546683.70 3693749.77 13.23 TOP CONC FLDWALL,
179 546608.19 3693755.43 13.33 TOP CONC FLDWALL,
180 546535.25 3693771.23 13.36 TOP CONC FLDWALL,
181 546447.37 3693790.41 13.26 TOP CONC FLDWALL,
182 546330.00 3693816.67 13.22 TOP CONC FLDWALL,
183 546242.06 3693836.14 13.19 TOP CONC FLDWALL,
184 546153.50 3693855.83 13.25 TOP CONC FLDWALL,
185 546064.06 3693875.42 13.19 TOP CONC FLDWALL,
186 545974.27 3693895.22 13.23 TOP CONC FLDWALL,
187 545885.62 3693914.78 13.23 TOP CONC FLDWALL,
188 545795.58 3693935.09 13.10 TOP CONC FLDWALL,
189 545706.97 3693954.65 13.16 TOP CONC FLDWALL,
190 545677.54 3693961.10 13.14 TOP CONC FLDWALL,
191 545648.30 3693967.82 13.25 TOP CONC FLDWALL,
192 545560.00 3693987.19 13.03 TOP CONC FLDWALL,
193 545471.87 3694006.25 12.98 TOP CONC FLDWALL,
194 545384.37 3694025.94 13.07 TOP CONC FLDWALL,
195 545295.95 3694045.87 12.88 TOP CONC FLDWALL,
196 545209.89 3694064.79 12.82 TOP CONC FLDWALL,
197 545119.41 3694084.75 12.69 TOP CONC FLDWALL,
198 545030.89 3694104.21 12.74 TOP CONC FLDWALL,
199 544971.73 3694117.35 12.90 TOP CONC FLDWALL,
200 544884.27 3694136.82 12.92 TOP CONC FLDWALL,
201 544796.24 3694156.45 12.81 TOP CONC FLDWALL,
202 544708.79 3694175.70 12.86 TOP CONC FLDWALL,
203 544620.41 3694195.26 13.03 TOP CONC FLDWALL,
204 544532.58 3694214.70 12.99 TOP CONC FLDWALL,
205 544444.85 3694233.95 13.19 TOP CONC FLDWALL,
206 544357.14 3694253.37 13.08 TOP CONC FLDWALL,
207 544269.64 3694272.88 13.11 TOP CONC FLDWALL,
208 544181.20 3694292.16 12.97 TOP CONC FLDWALL,
209 544123.61 3694304.53 12.79 END CONC FLDWALL,
210 544122.32 3694304.55 4.52 TOE-END FLDWALL
211 544178.20 3694335.09 1.62 NG
212 544172.88 3694325.08 1.56 TOE|
213 544166.25 3694309.68 2.96 SLOPE
214 544162.69 3694296.55 6.20 TOE|
215 544162.39 3694296.51 12.89 TOP CONC FLDWALL,
216 544156.66 3694295.47 4.01 TOE|
217 544154.57 3694280.06 3.86 TOP|
218 544152.67 3694271.80 2.10 TOE|
219 544152.00 3694267.26 2.69 TOP OF RAIL
220 544150.60 3694262.75 2.55 TOP OF RAIL
221 544150.96 3694259.15 1.83 TOP|
222 544149.29 3694253.17 0.71 TOE|
223 544040.90 3694157.17 0.18 NG
224 544036.29 3694197.99 0.34 NG
225 543996.63 3694102.68 -0.27 NG
226 543944.83 3694115.82 -0.48 NG
227 543966.04 3694195.08 0.37 NG
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Name Northing Easting Elevation Location

228 543972.84 3694229.28 0.26 NG
229 543865.48 3694266.47 -0.30 NG
230 543842.28 3694195.00 -0.30 NG
231 543714.06 3694229.75 -1.11 NG
232 543714.77 3694272.91 -1.02 NG
233 543718.92 3694302.91 -1.10 NG
234 543579.42 3694344.35 -1.06 NG
235 543567.48 3694299.93 -1.00 NG
236 543555.44 3694252.79 -1.05 NG
237 543666.19 3694276.54 -1.11 NG
238 543656.27 3694249.26 -0.98 NG
239 543642.45 3694217.94 -1.12 NG
240 543467.10 3694367.13 -0.30 NG
241 543451.95 3694332.13 -0.31 NG
242 543440.39 3694292.41 -0.17 NG
243 544137.48 3694302.31 8.29 C\L LEVEE
244 544136.27 3694313.20 8.05 C\L LEVEE
245 544129.87 3694320.69 8.00 C\L LEVEE
246 544031.41 3694342.20 7.94 C\L LEVEE
247 543935.15 3694363.94 7.98 C\L LEVEE
248 543837.45 3694386.52 7.95 C\L LEVEE
249 543803.94 3694398.08 7.85 C\L LEVEE
250 543730.69 3694414.59 7.71 C\L LEVEE
251 543632.90 3694433.45 7.60 C\L LEVEE
252 543534.10 3694449.87 7.94 C\L LEVEE
253 543435.57 3694465.09 7.87 C\L LEVEE
254 543390.76 3694471.25 7.79 C\L LEVEE
255 543378.55 3694470.39 7.76 C\L LEVEE
256 543308.05 3694452.53 7.82 C\L LEVEE
257 543309.42 3694446.68 7.64 C\L LEVEE-END
258 543312.25 3694446.31 3.68 TOE-END FLOODWALL
259 543311.32 3694446.79 13.35 END CONC FLDWALL,
IHNC3 543247.21 3694283.72 0.88 1\2IN REBAR
IHNC4 543325.35 3694176.11 1.00 1\2IN REBAR
260 543112.38 3694397.80 7.78 C\L LEVEE-END
261 543108.44 3694401.69 8.13 C\L LEVEE
262 543014.07 3694377.52 7.70 C\L LEVEE
263 542917.45 3694354.47 8.11 C\L LEVEE
264 542820.97 3694330.93 7.81 C\L LEVEE
265 542728.07 3694307.45 7.93 C\L LEVEE
266 542723.87 3694306.35 8.58 C\L LEVEE
267 542670.14 3694294.77 8.19 C\L LEVEE
268 542627.90 3694283.21 7.53 C\L LEVEE
269 542625.49 3694280.61 7.39 C\L LEVEE
270 542626.38 3694275.73 7.28 C\L LEVEE-END
271 542671.93 3694287.79 4.94 TOE-END FLODWALL
272 542671.45 3694287.25 12.49 END CONC FLDWALL,
273 542629.44 3694277.76 12.67 TOP CONC FLDWALL,
274 542627.80 3694277.24 12.53 TOP CONC FLDWALL,
275 542628.17 3694275.72 12.55 TOP CONC FLDWALL,
276 542597.02 3694268.21 12.44 TOP CONC FLDWALL,
277 542596.62 3694267.86 12.53 TOP CONC FLDWALL,
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Name Northing Easting Elevation Location

278 542591.60 3694266.72 12.57 TOP CONC FLDWALL|
279 542587.92 3694281.36 12.53 TOP CONC FLDWALL
280 542588.09 3694281.73 13.28 TOP CONC FLDWALL
281 542586.86 3694283.21 13.31 END CONC FLDWALL
282 542587.78 3694284.09 3.09 TOE FLDGATE
283 542583.79 3694299.50 3.07 TOE FLDGATE
284 542583.63 3694300.05 13.28 END CONC FLDWALL
285 542582.82 3694301.67 13.31 TOP CONC FLDWALL
286 542582.72 3694301.90 12.58 TOP CONC FLDWALL
287 542581.44 3694307.56 12.51 TOP CONC FLDWALL|
288 542581.48 3694308.09 13.38 TOP CONC FLDWALL
289 542578.04 3694325.16 13.23 TOP CONC FLDWALL
290 542576.09 3694334.32 13.10 END CONC FLDWALL
291 542576.01 3694334.54 10.51 TOE-FLDWALL
292 542827.67 3694414.77 2.35 C\L FRANCE ROAD
293 542801.48 3694408.00 241 C\L FRANCE ROAD
294 542775.19 3694401.46 2.70 C\L FRANCE ROAD
295 542749.30 3694395.00 3.19 C\L FRANCE ROAD
296 542723.03 3694388.44 3.84 C\L FRANCE ROAD
297 542697.36 3694381.99 4.90 C\L FRANCE ROAD
298 542671.54 3694375.55 6.32 C\L FRANCE ROAD
299 542645.25 3694369.13 7.79 C\L FRANCE ROAD
300 542619.64 3694362.73 9.17 C\L FRANCE ROAD
301 542594.62 3694356.56 10.22 C\L FRANCE ROAD
302 542568.11 3694349.66 10.62 C\L FRANCE ROAD
303 542555.35 3694346.33 2.60 C\L FRANCE ROAD
304 542541.09 3694343.20 2.26 C\L FRANCE ROAD
305 542538.76 3694342.28 10.56 C\L FRANCE ROAD
306 542528.23 3694340.00 9.70 C\L FRANCE ROAD
307 542498.23 3694332.35 7.80 C\L FRANCE ROAD
308 542458.20 3694321.88 5.43 C\L FRANCE ROAD
309 542454.06 3694321.09 2.10 C\L FRANCE ROAD
310 542439.30 3694318.15 0.94 C\L FRANCE ROAD
311 542581.62 3694334.54 10.43 C\L LEVEE
312 542557.02 3694433.20 10.94 C\L LEVEE
313 542533.78 3694528.97 11.01 C\L LEVEE
314 542507.21 3694625.98 10.80 C\L LEVEE
315 542482.02 3694723.23 10.96 C\L LEVEE
316 542458.93 3694818.22 10.74 C\L LEVEE
317 542434.64 3694916.01 10.47 C\L LEVEE
318 542426.71 3694952.37 9.95 C\L LEVEE
319 542415.52 3694983.29 10.03 C\L LEVEE
320 542412.83 3695000.09 10.23 C\L LEVEE
321 542412.54 3695003.75 9.89 TOE-FLDWALL
322 542412.54 3695004.06 13.08 END CONC FLDWALL|
323 542410.94 3695010.63 13.87 END CONC FLDWALL|
324 542411.32 3695009.06 13.89 TOP CONC FLDWALL
325 542411.39 3695008.72 13.13 TOP CONC FLDWALL|
326 542410.71 3695011.15 6.28 TOE FLDGATE
327 542404.42 3695036.53 6.26 TOE FLDGATE
328 542404.23 3695037.10 13.84 END CONC FLDWALL]|
329 542402.73 3695043.46 13.07 END CONC FLDWALL
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Name Northing Easting Elevation Location

330 542403.85 3695038.79 13.82 TOP CONC FLDWALL,
331 542403.81 3695039.05 13.10 TOP CONC FLDWALL,
332 542402.41 3695043.48 9.15 TOE FLDWALL
333 542400.95 3695044.87 9.83 C\L LEVEE
334 542397.93 3695059.19 10.30 C\L LEVEE
335 542375.37 3695155.03 10.81 C\L LEVEE
336 542351.64 3695248.94 10.91 C\L LEVEE
337 542339.06 3695301.12 11.37 C\L LEVEE
338 542330.30 3695342.10 10.48 C\L LEVEE
339 542316.91 3695415.26 10.04 C\L LEVEE
340 542309.55 3695439.22 9.69 C\L LEVEE
341 542301.53 3695470.39 10.48 C\L LEVEE
342 542298.02 3695484.97 10.79 C\L LEVEE-END PROFIL
343 542194.93 3695876.37 6.80 TOE FLDWALL
344 542194.26 3695876.77 13.02 TOP CONC FLDWALL,
LA1054-WM 549412.38 3694521.34 11.92 TOP BLDG CINDER
346 544175.86 3694342.97 1.72 TOE|
347 544176.49 3694348.47 2.90 TOP|
348 544176.78 3694351.63 3.65 TOP OF RAIL
349 544177.53 3694356.31 3.69 TOP OF RAIL
350 544178.15 3694358.66 2.99 TOP|
351 544179.76 3694365.80 0.63 TOE|
352 544180.70 3694368.44 0.51 TOP DITCH
353 544181.37 3694370.11 0.04 WE|
354 544183.04 3694386.43 -0.04 WE
355 544195.72 3694377.71 -2.44 C\L DITCH
356 544184.77 3694393.25 2.42 TOP DITCH
357 544185.85 3694402.70 3.59 PL
358 544188.14 3694411.22 3.42 EDGE ASPHALT ROAD
359 544189.93 3694423.17 3.29 C\L ROAD
360 544192.74 3694435.67 3.15 EDGE ASPHALT ROAD
361 544194.75 3694445.61 2.74 TOP DITCH
362 543258.67 3694433.59 12.98 END CONC FLDWALL,
363 543256.32 3694431.96 3.51 TOE FLDGATE
364 543218.66 3694422.67 3.54 TOE FLDGATE
365 543202.85 3694418.75 3.54 TOE FLDGATE
366 543165.27 3694409.36 3.42 TOE FLDGATE
367 543216.40 3694422.35 12.89 END CONC FLDWALL,
368 543204.96 3694419.52 12.94 END CONC FLDWALL,
369 543162.66 3694409.01 12.89 END CONC FLDWALL,
370 543109.54 3694396.85 12.92 END CONC FLDWALL,
371 543109.19 3694396.16 4.78 TOE FLDWALL
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Appendix 5

Railroad Detail

Topography

Horizontal Datum: NAD 1983(1992)

Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702

Vertical Datum: NAVD88(2004.65)
Coordinate Units: US survey feet

Distance Units: U.S. survey feet

Height Units: U.S. survey feet

Name |Northing Easting Elevation Code

102 544188.86 3680182.60 -0.20 EDGE CONC ABUTEMENT
103 544185.00 3680193.80 -5.39 TOP CONC RETAIN WALL
104 544184.76 3680194.05 -7.30 TOE

105 544181.76 3680203.29 -7.43 TOP CURB

106 544181.46 3680203.79 -8.03 EDGE ROAD

107 544173.46 3680224.79 -7.41 EDGE ROAD

108 544173.54 3680225.24 -6.77 TOP CURB

109 544171.57 3680230.33 -6.66 EDGE CONC PIER

110 544169.41 3680235.63 -6.86 EDGE CONC PIER

111 544168.98 3680237.29 -6.97 TOP CURB

112 544168.65 3680237.89 -7.61 EDGE ROAD

113 544155.79 3680270.77 -7.60 EDGE ROAD

114 544155.25 3680272.04 -6.95 TOP CURB

116 544154.03 3680274.46 -6.81 EDGE CONC PIER

117 544152.36 3680279.24 -6.94 EDGE CONC PIER

118 544151.46 3680281.24 -6.93 TOP CURB

119 544151.13 3680282.10 -7.55 EDGE ROAD

120 544137.53 3680315.64 -7.51 EDGE ROAD

121 544137.49 3680316.03 -6.88 TOP CURB

122 544136.69 3680318.62 -6.90 EDGE CONC PIER

123 544134.59 3680323.95 -7.13 EDGE CONC PIER

124 544132.15 3680330.42 -7.32 TOP CURB

125 544131.84 3680331.03 -7.95 EDGE ROAD

126 544122.79 3680354.57 -8.45 EDGE ROAD

127 544122.69 3680355.18 -7.82 TOP CURB

128 544116.09 3680370.53 -0.44 EDGE CONC ABUTEMENT
133 543730.78 3681338.42 8.21 TOP CONC ABUTEMENT
134 543730.32 3681338.97 3.92 EDGE CONC ABUTEMENT
135 543728.43 3681343.71 1.87 SLOPE

136 543726.00 3681349.69 0.59 TOP CONC WALL
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Name |Northing Easting Elevation Code
137 543725.61 3681350.85 -0.19 WES
138 543725.49 3681350.13 -4.53 TOE
139 543719.80 3681365.24 -6.53 CANAL BOTTOM
140 543713.31 3681381.32 -5.50 CANAL BOTTOM
142 543700.99 3681412.34 -3.23 CANAL BOTTOM
143 543694.71 3681428.94 -2.01 CANAL BOTTOM
144 543689.37 3681442.95 -1.10 CANAL BOTTOM
145 543684.96 3681454.03 -0.17 WES
146 543682.16 3681461.77 2.05 SLOPE
147 543680.28 3681465.58 2.62 EDGE CONC PIER
148 543680.15 3681465.89 5.82 TOP
149 543676.48 3681471.78 5.50 SLOPE
150 543673.54 3681483.25 8.14 TOP CONC ABUTEMENT
151 543610.09 3681653.76 0.97 EDGE CONC ABUTEMENT
152 543609.11 3681656.13 1.10 TOP
153 543601.45 3681675.13 -6.29 TOE
154 543601.29 3681676.32 -6.48 TOP CURB
155 543601.10 3681676.85 -7.00 TOE CURB
156 543599.57 3681680.97 -7.26 EDGE CONC PIER
157 543596.71 3681685.09 -7.57 EDGE CONC PIER
158 543595.34 3681688.26 -7.65 TOP CURB
159 543595.09 3681688.71 -8.25 EDGE ROAD
160 543583.77 3681717.46 -7.74 EDGE ROAD
161 543583.55 3681718.04 -7.21 TOP CURB
162 543581.03 3681724.08 -7.09 EDGE CONC PIER
163 543580.31 3681729.37 -6.82 EDGE CONC PIER
164 543577.88 3681736.41 -7.31 TOP CURB
165 543578.72 3681733.08 6.17 LOW CORD
166 543577.32 3681737.01 -7.83 EDGE ROAD
167 543566.40 3681764.99 -7.83 EDGE ROAD
168 543565.93 3681765.88 -7.39 TOP CURB
169 543564.74 3681768.19 -7.28 EDGE CONC PIER
170 543562.85 3681773.10 -6.66 EDGE CONC PIER
171 543562.99 3681773.24 -6.67 EDGE CONC PIER
172 543559.52 3681781.53 -6.67 TOE
173 543553.32 3681797.56 0.02 TOP
174 543552.20 3681800.52 0.60 EDGE CONC ABUTEMENT
200 542700.86 3688757.16 0.84 TOP
201 542696.84 3688763.15 -2.69 SLOPE
202 542690.95 3688771.72 -4.79 SLOPE
203 542683.22 3688783.11 -5.82 SLOPE
204 542674.61 3688793.13 -5.95 SLOPE
205 542665.50 3688804.69 -9.00 TOE
206 542662.17 3688808.69 -9.30 TOP CONC WALL
207 542660.41 3688810.50 -9.32 TOP CONC WALL
208 542659.52 3688810.98 -14.84 WES
209 542659.53 3688811.24 -16.15 TOE
210 542648.14 3688824.74 -16.74 CANAL BOTTOM
211 542633.65 3688840.39 -16.64 CANAL BOTTOM
212 542625.78 3688849.06 -16.23 TOE
213 542625.33 3688849.77 -16.24 TOE
214 542625.31 3688849.95 -14.88 WES
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Name |Northing Easting Elevation Code
215 542625.14 3688850.07 -9.33 TOP CONC WALL
216 542621.30 3688853.24 -8.76 SLOPE
217 542612.71 3688861.15 -6.15 E WOODEN ABUTEMENT
218 542612.97 3688861.27 1.11 TOP WOODEN ABUTEMENT
221 542567.84 3688885.92 2.51 C/L ROAD
239 544514.60 3687331.22 3.25 TOP CONC ABUTEMENT
240 544514.22 3687331.20 -13.18 EDGE CONC ABUTEMENT
241 544510.46 3687328.00 -14.66 EDGE SIDEWALK
242 544502.88 3687322.40 -14.83 EDGE SIDEWALK
243 544498.69 3687319.24 -16.78 TOE
244 544497.08 3687318.35 -16.67 TOP CURB
245 544495.75 3687317.44 -16.75 TOP CURB
246 544495.14 3687316.82 -17.44 EDGE ROAD
247 544459.53 3687289.73 -16.49 EDGE ROAD
248 544459.22 3687289.36 -15.83 TOP CURB
249 544458.08 3687288.65 -15.79 TOP CURB
250 544451.55 3687284.17 -15.73 TOP CURB
251 544449.40 3687282.34 -15.65 TOP CURB
252 544449.12 3687281.78 -16.19 EDGE ROAD
253 544413.93 3687255.39 -15.93 EDGE ROAD
254 544413.22 3687254.83 -15.34 TOP CURB
255 544412.48 3687254.31 -15.37 TOP CURB
256 544406.43 3687249.59 -14.50 EDGE SIDEWALK
257 544400.54 3687245.06 -14.48 EDGE SIDEWALK
258 544395.81 3687241.88 -13.46 EDGE CONC ABUTEMENT
259 544395.99 3687241.34 3.33 TOP CONC ABUTEMENT
261 542501.60 3689234.46 1.08 TOP
262 542508.06 3689246.18 -2.87 SLOPE
263 542513.69 3689261.32 -6.78 SLOPE
264 542518.93 3689272.90 -9.38 TOE
265 542519.86 3689274.24 -9.71 TOP CONC WALL
266 542521.11 3689276.22 -9.79 TOP CONC WALL
267 542521.32 3689277.33 -14.21 WES
268 542521.01 3689277.38 -16.84 TOE
269 542529.69 3689295.68 -17.22 CANAL BOTTOM
270 542536.66 3689311.24 -16.65 TOE
271 542536.62 3689311.13 -14.17 WES
272 542536.84 3689310.89 -9.82 TOP CONC WALL
273 542537.22 3689312.25 -9.82 TOP CONC WALL
274 542537.38 3689312.27 -10.69 TOE
275 542547.15 3689336.24 -9.95 TOE
276 542552.40 3689353.36 0.51 TOP
279 542513.63 3689207.94 1.31 TOP
280 542522.91 3689202.22 -3.20 SLOPE
281 542523.27 3689202.32 -4.63 SLOPE
282 542529.16 3689198.66 -6.36 SLOPE
283 542536.17 3689194.52 -9.51 TOE
284 542539.75 3689193.02 -9.63 TOP CONC WALL
285 542542.17 3689192.06 -9.60 TOP CONC WALL
286 542541.90 3689191.69 -14.12 WES
287 542541.87 3689191.99 -16.56 TOE
288 542556.46 3689183.21 -16.97 CANAL BOTTOM
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Name |Northing Easting Elevation Code
289 542570.63 3689174.80 -16.58 TOE
290 542570.49 3689174.95 -14.16 WES
291 542571.34 3689175.00 -9.56 TOP CONC WALL
292 542573.33 3689174.48 -9.66 TOP CONC WALL
293 542576.67 3689171.69 -9.61 TOE
294 542590.34 3689164.69 -8.91 SLOPE
295 542598.32 3689160.39 -7.98 SLOPE
296 542607.99 3689154.79 -2.75 SLOPE
297 542610.23 3689152.03 0.77 TOP
300 542576.96 3689028.25 0.32 TOP CONC ABUTEMENT
301 542578.11 3689028.49 -9.57 EDGE CONC ABUTEMENT
302 542580.34 3689028.37 -9.26 TOP CONC WALL
303 542582.68 3689028.18 -9.31 TOP CONC WALL
304 542582.50 3689027.83 -13.96 WES
305 542582.63 3689027.80 -15.91 TOE
306 542596.52 3689026.48 -16.77 CANAL BOTTOM
307 542608.55 3689025.74 -16.34 TOE
308 542607.53 3689026.06 -14.10 WES
309 542608.54 3689025.71 -9.50 TOP CONC WALL
310 542609.97 3689025.45 -9.53 TOP CONC WALL
311 542615.06 3689025.62 -9.44 EDGE CONC ABUTEMENT
312 542615.21 3689025.55 0.23 TOP CONC ABUTEMENT
314 546150.25 3688572.31 4.11 TOP CONC ABUTEMENT
315 546151.21 3688572.75 -3.79 EDGE CONC ABUTEMENT
316 546155.16 3688576.20 -4.19 TOP
317 546162.39 3688581.86 -8.03 SLOPE
318 546169.59 3688586.63 -8.96 SLOPE
319 546177.27 3688593.24 -12.16 TOE
320 546182.77 3688597.08 -12.95 WES
321 546187.77 3688601.03 -14.23 CANAL BOTTOM
322 546194.89 3688606.11 -15.26 CANAL BOTTOM
323 546199.56 3688609.75 -14.98 CANAL BOTTOM
324 546207.39 3688615.40 -13.07 WES
325 546211.30 3688618.41 -12.76 TOE
326 546217.33 3688623.08 -11.38 SLOPE
327 546222.50 3688626.73 -9.08 SLOPE
328 546222.13 3688626.92 -9.06 SLOPE
329 546235.00 3688636.44 -4.43 TOP
330 546241.59 3688641.66 -5.19 EDGE CONC ABUTEMENT
331 546242.08 3688642.17 4.21 TOP CONC ABUTEMENT
342 548700.81 3688525.15 13.77 TOP CONC ABUTEMENT
343 548699.92 3688525.18 5.99 TOP CONC ABUTEMENT
344 548709.40 3688524.15 1.75 SLOPE
345 548718.36 3688523.44 -3.87 TOE
346 548721.48 3688523.39 -3.97 TOP CURB
347 548722.19 3688523.28 -4.62 EDGE SIDEWALK
348 548727.39 3688522.80 -4.72 EDGE CONC PIER
349 548731.93 3688522.45 -4.93 EDGE CONC PIER
350 548732.66 3688522.52 -4.95 TOP CURB
351 548733.07 3688522.48 -5.53 EDGE ROAD
352 548762.49 3688520.19 -5.18 EDGE ROAD
353 548763.58 3688520.08 -4.54 TOP CURB
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354 548764.55 3688519.82 -4.54 EDGE CONC PIER

355 548769.33 3688519.07 -4.60 EDGE CONC PIER

356 548770.41 3688518.94 -4.51 TOP CURB

357 548770.84 3688518.93 -5.24 EDGE ROAD

358 548800.64 3688516.98 -5.68 EDGE ROAD

359 548801.00 3688517.02 -5.02 TOP CURB

360 548802.17 3688516.79 -5.06 EDGE CONC PIER

361 548806.97 3688516.61 -4.53 EDGE CONC PIER

362 548811.44 3688516.10 -4.37 EDGE SIDEWALK

363 548812.12 3688516.30 -3.98 TOP CURB

364 548812.59 3688516.02 -4.42 TOE

365 548814.37 3688515.98 -4.59 TOE

366 548823.23 3688515.12 0.28 SLOPE

367 548833.16 3688514.34 6.18 EDGE CONC ABUTEMENT
368 548833.53 3688513.80 13.49 TOP CONC ABUTEMENT
381 557982.67 3688500.89 5.20 TOP CONC ABUTEMENT
382 557982.76 3688501.52 -17.76 EDGE CONC ABUTEMENT
383 557990.91 3688510.40 -18.34 TOP CURB

384 557991.50 3688509.59 -22.76 EDGE ROAD

385 558008.15 3688529.62 -18.22 EDGE ROAD

386 558008.80 3688530.26 -17.61 TOP CURB

387 558016.97 3688540.12 -17.11 CL/ CL BENT

388 558025.67 3688549.23 -17.55 TOP CURB

389 558026.13 3688549.73 -18.22 EDGE ROAD

390 558045.29 3688567.55 -20.19 EDGE ROAD

391 558043.78 3688569.22 -18.36 EDGE ROAD

392 558047.57 3688573.95 -18.29 EDGE SIDEWALK

393 558051.65 3688578.33 -17.89 EDGE CONC ABUTEMENT
394 558051.88 3688578.69 5.84 TOP CONC ABUTEMENT
421 537264.03 3663070.99 1.33 TOP WOOD RETAINWALL
422 537264.33 3663070.52 -0.17 TOP WOOD BENT

423 537264.42 3663069.72 -0.13 TOP WOOD BENT

424 537264.19 3663069.73 -6.52 E WOODEN ABUTEMENT
425 537264.60 3663063.23 -9.87 SLOPE

426 537264.67 3663057.41 -10.80 SLOPE

427 537264.86 3663056.04 -11.38 WES

428 537265.04 3663051.42 -13.70 CANAL BOTTOM

429 537265.08 3663049.36 -15.61 CANAL BOTTOM

430 537266.06 3663039.65 -15.29 CANAL BOTTOM

431 537266.84 3663028.96 -13.65 CANAL BOTTOM

432 537266.96 3663024.35 -11.41 WES

433 537267.63 3663020.31 -9.61 SLOPE

434 537267.73 3663013.32 -5.73 SLOPE

435 537268.53 3663004.61 -3.62 E WOODEN ABUTEMENT
436 537268.31 3663004.45 0.11 TOP WOOD BENT

437 537268.60 3663003.19 0.17 TOP WOOD BENT

438 537269.08 3663002.71 1.68 TOP WOOD RETAINWALL
442 537271.95 3662705.12 4.18 TOP CONC RETAIN WALL
443 537271.65 3662704.84 0.21 TOP CONC ABUTEMENT
444 537271.80 3662699.48 0.25 TOP CONC ABUTEMENT
445 537272.44 3662699.36 -5.51 EDGE CONC ABUTEMENT
446 537273.23 3662681.26 -9.14 SLOPE
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447 537273.17 3662675.46 -10.56 SLOPE

448 537274.76 3662654.67 -13.15 SLOPE

449 537275.65 3662638.94 -14.71 TOE

450 537275.79 3662638.25 -14.17 TOP CURB

451 537275.74 3662637.76 -14.56 EDGE ROAD

452 537277.62 3662606.43 -14.17 EDGE ROAD

453 537277.88 3662603.45 -15.10 TOE

454 537278.80 3662590.28 -15.21 SLOPE

455 537279.01 3662590.03 -14.17 EDGE ROAD

456 537280.62 3662564.80 -14.56 EDGE ROAD

457 537280.68 3662564.33 -14.07 TOP CURB

458 537280.83 3662561.50 -14.30 TOE

459 537282.23 3662541.92 -10.98 SLOPE

460 537282.68 3662536.10 -8.68 SLOPE

461 537283.82 3662525.42 -7.61 SLOPE

462 537283.96 3662518.47 -5.67 EDGE CONC ABUTEMENT

463 537284.04 3662518.43 0.82 TOP CONC ABUTEMENT

464 537284.50 3662513.44 0.80 TOP CONC ABUTEMENT

465 537284.27 3662512.87 4.80 TOP CONC RETAIN WALL

466 537284.41 3662511.93 4.78 TOP CONC RETAIN WALL
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Top Rail Elevations

Horizontal Datum: NAD 1983(1992)

Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702

Vertical Datum: NAVD88(2004.65)
Coordinate Units: US survey feet

Distance Units: U.S. survey feet

Height Units: U.S. survey feet

Name |Northing Easting Elevation Code

100 544187.43 3680113.98 10.81 TOP RAIL

101 544172.11 3680153.10 10.77 TOP RAIL/E RR BRIDGE
129 544094.97 3680349.12 10.78 TOP RAIL/E RR BRIDGE
130 543922.45 3680785.07 10.55 TOP RAIL

131 543708.21 3681329.43 9.52 TOP RAIL/E RR BRIDGE
175 543664.31 3681480.27 9.34 TOP RAIL/E RR BRIDGE
176 543599.82 3681644.02 9.20 TOP RAIL/E RR BRIDGE
177 543539.81 3681795.79 8.82 TOP RAIL/E RR BRIDGE
178 543314.77 3682327.41 6.76 TOP RAIL

179 543021.60 3683072.44 3.79 TOP RAIL

180 542834.49 3683546.45 2.50 TOP RAIL

181 542647.21 3684009.73 0.95 TOP RAIL

182 542543.41 3684282.47 0.36 TOP RAIL

183 542522.23 3684412.47 0.19 TOP RAIL

184 542519.19 3684634.81 0.47 TOP RAIL

185 542558.95 3685160.38 0.56 TOP RAIL

186 542592.48 3685568.11 -0.07 TOP RAIL

187 542630.62 3686029.34 -0.48 TOP RAIL

188 542651.02 3686281.58 -1.14 TOP RAIL

189 542693.06 3686802.35 -1.31 TOP RAIL

190 542729.14 3687257.81 -1.25 TOP RAIL

191 542753.08 3687559.77 -1.09 TOP RAIL

192 542793.49 3688079.97 -0.24 TOP RAIL

193 542783.52 3688492.01 -0.08 TOP RAIL

194 542756.74 3688618.74 0.64 TOP RAIL

195 542754.42 3688625.20 0.67 TOP RAIL/E ROAD

196 542739.58 3688662.93 1.11 TOP RAIL/E ROAD

197 542751.99 3688646.27 0.96 TOP RAIL/CL ROAD

198 542693.00 3688750.26 2.63 TOP RAIL/E RR BRIDGE
199 542601.57 3688858.20 2.85 TOP RAIL/E RR BRIDGE
220 542590.31 3688867.87 2.73 TOP RAIL/E ROAD

222 542546.92 3688900.81 2.31 TOP RAIL/E ROAD

223 542492.83 3688932.51 1.74 TOP RAIL

224 542440.36 3688955.59 1.39 TOP RAIL

225 542375.71 3688974.65 0.96 TOP RAIL

226 542114.42 3689005.37 0.01 TOP RAIL

227 536662.24 3688222.62 3.16 TOP RAIL

228 536590.57 3688198.57 3.29 TOP RAIL

229 536308.45 3688123.57 3.31 TOP RAIL/E ROAD

230 546009.99 3688458.17 4.24 TOP RAIL

231 545610.27 3688154.08 2.48 TOP RAIL

232 545287.24 3687909.11 1.88 TOP RAIL
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Name |Northing Easting Elevation Code
233 545228.99 3687864.60 1.88 TOP RAIL
236 544821.58 3687554.55 2.76 TOP RAIL
237 544522.94 3687327.42 4.08 TOP RAIL/E RR BRIDGE
238 544522.78 3687327.44 4.08 TOP RAIL/E RR BRIDGE
278 542511.61 3689205.54 2.60 TOP RAIL
298 542608.16 3689150.12 2.44 TOP RAIL/E RR BRIDGE
333 546154.73 3688567.68 0.10 TOP RAIL/E RR BRIDGE
334 546251.02 3688640.69 5.01 TOP RAIL/E RR BRIDGE
335 546308.66 3688685.12 4.86 TOP RAIL
336 546413.53 3688676.19 5.38 TOP RAIL
337 546926.17 3688643.98 6.16 TOP RAIL
338 547586.96 3688589.42 8.37 TOP RAIL
339 548062.97 3688550.57 10.46 TOP RAIL
340 548695.15 3688504.02 12.09 TOP RAIL/E RR BRIDGE
341 548835.18 3688492.88 11.97 TOP RAIL/E RR BRIDGE
370 549554.40 3688429.53 11.16 TOP RAIL
371 550585.39 3688345.72 9.43 TOP RAIL
372 551114.12 3688287.60 9.02 TOP RAIL
373 551988.13 3688216.08 8.61 TOP RAIL
374 552545.38 3688170.52 8.31 TOP RAIL
375 553079.66 3688126.76 7.61 TOP RAIL
376 553714.02 3688074.89 7.15 TOP RAIL
377 554338.21 3688023.82 6.85 TOP RAIL
378 554957.69 3687973.13 6.00 TOP RAIL
379 555588.04 3687921.40 5.99 TOP RAIL
380 556047.44 3687883.88 5.81 TOP RAIL
415 537249.93 3663186.15 1.49 TOP RAIL
416 537256.70 3663071.38 2.27 TOP RAIL/E RR BRIDGE
417 537260.97 3663002.41 2.50 TOP RAIL/E RR BRIDGE
439 537267.64 3662899.77 3.04 TOP RAIL
440 537280.37 3662706.97 4.06 TOP RAIL/E RR BRIDGE
441 537293.20 3662512.75 4.57 TOP RAIL/E RR BRIDGE
468 537305.43 3662313.84 4.53 TOP RAIL
469 537320.41 3662087.92 3.05 TOP RAIL
470 537336.97 3661829.00 1.79 TOP RAIL
471 537354.84 3661400.48 0.99 TOP RAIL
472 537393.29 3660601.29 0.19 TOP RAIL
473 537410.34 3660335.31 0.04 TOP RAIL
474 537558.66 3658728.86 1.64 TOP RAIL
475 537552.07 3657971.43 1.81 TOP RAIL
476 537552.08 3657971.43 1.82 TOP RAIL
477 537620.60 3657015.35 3.27 TOP RAIL
478 537659.53 3656416.86 3.59 TOP RAIL
5000 542500.17 3689216.45 2.35 TOP RAIL\EDGE ROAD
5001 542517.12 3689243.01 2.55 TOP RAIL\E RR BRIBGE
5002 542532.49 3689272.86 2.54 TOP RAIL
5003 542549.11 3689315.04 2.47 TOP RAIL
5004 542559.30 3689349.83 2.46 TOP RAIL\E RR BRIBGE
5005 542567.85 3689403.22 1.71 TOP RAIL
5006 542569.41 3689453.38 1.04 TOP RAIL
5007 542564.40 3689510.76 0.54 TOP RAIL
5008 542553.55 3689567.64 0.22 TOP RAIL
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Name |Northing Easting Elevation Code

5009 542536.69 3689641.51 0.02 TOP RAIL

5010 542410.17 3690157.74 2.13 TOP RAIL

5011 542284.39 3690658.96 -0.37 TOP RAIL

5012 542168.33 3691128.33 -1.54 TOP RAIL\EDGE ROAD
5013 542164.89 3691142.44 -1.57 TOP RAIL\CL ROAD
5014 542160.91 3691158.39 -1.58 TOP RAIL\EDGE ROAD
5015 542130.86 3691279.34 -1.54 TOP RAIL\EDGE ROAD
5016 542125.76 3691299.43 -1.36 TOP RAIL\CL ROAD
5017 542119.80 3691324.57 -1.35 TOP RAIL\EDGE ROAD
5018 542017.06 3691734.82 -0.11 TOP RAIL\EDGE ROAD
5019 542014.08 3691746.35 -0.15 TOP RAIL\CL ROAD
5020 542011.40 3691757.34 0.00 TOP RAIL\EDGE ROAD
5021 541882.86 3692273.63 0.02 TOP RAIL

5022 541746.73 3692820.89 0.63 TOP RAIL

5023 541627.03 3693303.39 0.16 TOP RAIL

5024 541440.57 3694054.81 2.20 TOP RAIL\EDGE ROAD
5025 541437.34 3694067.57 2.28 TOP RAIL\CL ROAD
5026 541434.18 3694080.34 2.28 TOP RAIL\EDGE ROAD
5027 541308.44 3694589.54 2.58 TOP RAIL

5028 541184.00 3695091.32 4.11 TOP RAIL

5029 541151.44 3695219.66 4.85 TOP RAIL

5030 541133.71 3695286.17 5.14 TOP RAIL

5031 541099.62 3695378.74 6.22 TOP RAIL

5032 541029.49 3695493.01 7.53 TOP RAIL\E FLOODGATE
5033 534151.89 3687582.04 9.72 TOP RAIL\EDGE ROAD
5034 534167.12 3687595.61 9.40 TOP RAIL\CL ROAD
5035 534182.60 3687607.73 9.17 TOP RAIL\CL ROAD
5036 534212.16 3687627.39 8.84 TOP RAIL

5037 534260.76 3687650.71 7.99 TOP RAIL

5038 534309.82 3687666.65 7.63 TOP RAIL

5039 534342.42 3687675.44 7.30 TOP RAIL\EDGE ROAD
5040 534364.94 3687681.14 7.12 TOP RAIL\CL ROAD
5041 534380.85 3687684.93 6.99 TOP RAIL\EDGE ROAD
5042 534701.09 3687766.71 5.99 TOP RAIL\EDGE ROAD
5043 534715.58 3687770.53 6.08 TOP RAIL\CL ROAD
5044 534731.84 3687774.62 5.94 TOP RAIL\EDGE ROAD
5045 534761.91 3687781.77 5.78 TOP RAIL

5046 534808.82 3687789.93 5.37 TOP RAIL

5047 534992.09 3687815.04 5.29 TOP RAIL

5048 535040.01 3687824.91 5.51 TOP RAIL

5049 535053.99 3687828.53 5.53 TOP RAIL\EDGE ROAD
5050 535075.19 3687834.06 5.47 TOP RAIL\CL ROAD
5051 535091.88 3687838.27 5.41 TOP RAIL\EDGE ROAD
5052 535226.56 3687872.67 4.81 TOP RAIL

5053 535309.52 3687887.98 4.79 TOP RAIL

5054 535416.40 3687903.67 4.74 TOP RAIL\EDGE ROAD
5055 535433.74 3687906.30 4.67 TOP RAIL\CL ROAD
5056 535447.20 3687908.58 4.67 TOP RAIL\EDGE ROAD
5057 535521.09 3687923.53 4.26 TOP RAIL

5058 535772.94 3687987.88 3.98 TOP RAIL\EDGE ROAD
5059 535787.88 3687991.72 3.89 TOP RAIL\CL ROAD
5060 535802.85 3687995.53 3.87 TOP RAIL\EDGE ROAD
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Name |Northing Easting Elevation Code
5061 535949.61 3688033.23 3.53 TOP RAIL
5062 536202.95 3688097.30 3.28 TOP RAIL\EDGE ROAD
5063 536227.81 3688103.71 3.20 TOP RAIL\CL ROAD
5064 536241.54 3688106.93 2.99 TOP RAIL\EDGE ROAD
5065 536269.47 3688114.15 3.25 TOP RAIL\EDGE ROAD
5066 542657.63 3685684.26 0.20 TOP RAIL
5067 542682.63 3685776.19 0.10 TOP RAIL
5068 542746.45 3685909.69 -0.30 TOP RAIL
5069 542820.48 3686010.00 -0.02 TOP RAIL
5070 542914.89 3686099.96 0.21 TOP RAIL
5071 542958.96 3686134.38 0.15 TOP RAIL
5072 543840.78 3686785.77 1.11 TOP RAIL
5073 544175.18 3687039.56 2.01 TOP RAIL
5074 544452.88 3687250.31 4.02 TOP RAIL\E RR BRIBGE
5075 544550.41 3687324.11 3.97 TOP RAIL\E RR BRIBGE
5076 542131.42 3689019.77 0.05 TOP RAIL
5077 542287.19 3689007.44 1.09 TOP RAIL
5078 542522.02 3688988.17 2.16 TOP RAIL\EDGE ROAD
5079 542540.76 3688986.50 2.41 TOP RAIL\CL ROAD
5080 542561.19 3688984.74 2.52 TOP RAIL\EDGE ROAD
5081 542504.43 3689209.21 2.40 TOP RAIL\EDGE ROAD
5082 542680.31 3689104.01 1.91 TOP RAIL
5083 542744.92 3689069.48 1.27 TOP RAIL
5084 542810.85 3689039.71 0.78 TOP RAIL
5085 542895.15 3689011.99 0.49 TOP RAIL
5086 542980.40 3688995.25 0.30 TOP RAIL
5087 542923.86 3688955.13 1.52 TOP RAIL
5088 542636.17 3688978.53 2.81 TOP RAIL
5089 542810.12 3688488.26 -0.17 TOP RAIL
5090 542828.04 3688577.04 0.45 TOP RAIL
5091 542858.39 3688655.69 1.35 TOP RAIL\EDGE ROAD
5092 542867.98 3688674.47 1.69 TOP RAIL\CL ROAD
5093 542881.28 3688697.13 2.10 TOP RAIL\EDGE ROAD
5094 542945.28 3688777.22 3.41 TOP RAIL
5095 543012.71 3688834.01 3.79 TOP RAIL
5096 543113.63 3688887.67 2.77 TOP RAIL
5097 543200.59 3688912.04 1.84 TOP RAIL
5098 543319.82 3688922.54 0.90 TOP RAIL
5099 543779.22 3688884.78 0.94 TOP RAIL
5100 544256.57 3688845.82 1.18 TOP RAIL
5101 544756.85 3688805.16 1.58 TOP RAIL
5102 545580.20 3688738.43 3.87 TOP RAIL
5103 545930.92 3688709.88 4.51 TOP RAIL
5104 546302.21 3688680.18 4.93 TOP RAIL
5105 558994.44 3691060.04 6.60 TOP RAIL\E FLOODGATE
5106 558844.21 3690539.31 6.88 TOP RAIL
5107 558699.00 3690029.48 6.54 TOP RAIL
5108 558642.63 3689824.35 6.41 TOP RAIL
5109 558619.53 3689741.34 6.45 TOP RAIL
5110 558555.73 3689508.21 6.51 TOP RAIL
5111 558526.30 3689401.69 6.55 TOP RAIL
5112 558474.41 3689231.25 6.48 TOP RAIL
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Name |Northing Easting Elevation Code

5113 558410.01 3689066.76 6.52 TOP RAIL

5114 558353.25 3688953.62 6.63 TOP RAIL

5115 558292.30 3688852.10 6.72 TOP RAIL

5116 558231.18 3688764.68 6.68 TOP RAIL

5117 558168.32 3688685.16 6.68 TOP RAIL

5118 558065.59 3688566.18 6.93 TOP RAIL\E RR BRIBGE
5119 557992.61 3688484.35 7.01 TOP RAIL\E RR BRIBGE
5120 557933.08 3688418.97 6.93 TOP RAIL

5121 557853.63 3688336.08 6.85 TOP RAIL

5122 557773.07 3688260.48 6.84 TOP RAIL

5123 557628.28 3688146.64 6.65 TOP RAIL

5124 557528.65 3688082.57 6.58 TOP RAIL

5125 557391.21 3688009.97 6.48 TOP RAIL

5126 557265.73 3687956.65 6.57 TOP RAIL

5127 557130.72 3687913.11 6.56 TOP RAIL

5128 556944.00 3687873.67 6.37 TOP RAIL

5129 556709.96 3687855.03 6.06 TOP RAIL

5130 556568.31 3687859.37 5.97 TOP RAIL

5131 556361.86 3687857.76 5.74 TOP RAIL

5152 537851.84 3653693.19 4.86 TOP RAIL

5153 537858.30 3653708.63 5.09 TOP RAIL

5154 537861.10 3653771.51 5.34 TOP RAIL

5155 537859.56 3653851.53 5.15 TOP RAIL

5156 537845.67 3654068.94 4.71 TOP RAIL

5157 537791.65 3654819.90 4.32 TOP RAIL\EDGE ROAD
5158 537789.64 3654849.12 4.18 TOP RAIL\EDGE ROAD
5159 537779.24 3655009.67 4.21 TOP RAIL

5160 537764.66 3655239.17 4.30 TOP RAIL\EDGE ROAD
5161 537763.16 3655261.37 4.38 TOP RAIL\EDGE ROAD
5162 537761.63 3655277.56 4.45 TOP RAIL

5163 537733.09 3655450.05 4.40 TOP RAIL

5164 537708.55 3655737.63 3.88 TOP RAIL

5165 537688.59 3655968.59 3.80 TOP RAIL
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Low Chord Elevations

Horizontal Datum: NAD 1983(1992)

Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702
Vertical Datum: NAVD88(2004.65)

Coordinate Units: US survey feet

Distance Units: U.S. survey feet

Height Units: U.S. survey feet

Name Northing Easting Elevation Code

115 544154.76 3680272.61 7.66 LOW CORD
132 543676.64 3681398.05 5.53 LOW CORD
141 543702.84 3681408.66 5.55 LOW CORD
219 542651.35 3688820.51 -5.72 LOW CORD
260 544454.80 3687286.32 -1.66 LOW CORD
277 542530.39 3689289.59 -1.72 LOW CORD
299 542557.68 3689181.06 -0.40 LOW CORD
313 542596.80 3689026.69 -3.68 LOW CORD
332 546231.43 3688598.06 -2.08 LOW CORD
369 548773.52 3688518.65 9.35 LOW CORD
395 558017.35 3688539.93 -2.52 LOW CORD
418 537267.18 3663012.10 0.02 LOW CORD
419 537264.73 3663042.36 -2.52 LOW CORD
420 537263.20 3663065.03 0.01 LOW CORD
467 537278.46 3662595.75 1.73 LOW CORD
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Culverts

Horizontal Datum: NAD 1983(1992)

Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702

Vertical Datum: NAVD88(2004.65)
Coordinate Units: US survey feet

Distance Units: U.S. survey feet

Height Units: U.S. survey feet

Name |Northing Easting Elevation Code

234  |545216.87 3687879.95 |-11.55 INVERT-7.2FT.CORR. PIPE

235 |545258.34 3687824.55 |-12.04 INVERT-7.2FT.CORR. PIPE

396  |548333.35 3688446.80 |-9.42 INV-4FT ROUND CONC CULVERT
397  |547755.07 3688481.04 |-12.02 INV-3FT ROUND CONC CULVERT
398  |547487.62 3688516.29 |-11.04 INV-3FT ROUND CONC CULVERT
399  |546747.65 3688571.73 |-13.60 INV-4FT ROUND CONC CULVERT
400  |546428.71 3688605.21 |-13.25 INV-4.5FT ROUND CONC CULVERT
401  |542709.50 3688469.77 |-12.88 INV-8FTX8FT CONC BOX CULVERT
402 |542647.10 3687790.31 |-15.11 INV-3FTX3.7FT CONC BOX CULVERT
403  |542623.41 3687494.72  |-13.24 INV-2.3FT CONC ROUND CULVERT
404  |542562.80 3686717.57 |-14.02 INV-36" CONC ROUND CULVERT

405  |542513.31 3686015.78 |-15.80 INV-5FTX8FT 1\2 MOON CONC CULVERT
406  |542513.72 3686000.02 |-13.11 INV-3.3FTX4FT OVEL CONC CULVERT
407  |542480.29 3685645.12  |-14.26 INV-3.4FT ROUND CONC CULVERT
408  |542401.73 3684645.70 |-11.18 INV-24" ROUND CONC CULVERT

409  |542399.32 3684612.72  |-12.79 INV-24" ROUND CONC CULVERT

410  |542442.49 3684434.78 |-13.02 INV-24" ROUND CONC CULVERT

411  |542576.38 3684094.02  |-11.64 INV-24" ROUND CONC CULVERT

412 |542735.50 3683690.78 |-11.81 INV-2.3FT ROUND CONC CULVERT
413  |542881.50 3683321.45 |-11.79 INV-24" ROUND CONC CULVERT

414  |543022.32 3682987.77 |-12.88 INV-6FT ROUND CONC CULVERT
5132 |548606.50 3688432.30 |-10.13 INV-4.1FT ROUND CONC CULVERT
5133 |546474.07 3688731.63 |-10.24 INV-4.5FT ROUND CONC CULVERT
5134 |546205.73 3688627.90 |-13.04 INV-3.5FT ROUND CONC CULVERT
5135 |545594.85 3688674.91 |-10.68 INV-3FT ROUND CONC CULVERT
5136 |545123.16 3688715.20 |-13.93 INV-3.5FT ROUND CONC CULVERT
5137 |544987.73 3688724.15 |-18.80 INV-9FTX10FT ROUND CONC CULVERT
5138 |544017.87 3688806.34 |-13.46 INVA3FT ROUND CONC CULVERT
5139 |542434.20 3689721.54 |-15.42 INVA3FT ROUND CONC CULVERT
5140 |542291.87 3690296.08 |-16.03 INVA3FT ROUND CONC CULVERT
5141 |542217.08 3690590.14 |-15.12 INVA3FT ROUND CONC CULVERT
5142 |542159.28 3690826.30 |-14.91 INVA3FT ROUND CONC CULVERT
5143 |542147.93 3690870.69 |-16.44 INVA1.5FT ROUND CONC CULVERT
5144 |541920.20 3691786.22 |-12.48 INVA6FTX8FT CONC BOX CULVERT
5145 |541709.50 3692763.12 |-10.65 INVAIFT ROUND CONC CULVERT
5146 |541603.36 3693059.71 |-14.76 INVA3.5FT ROUND CONC CULVERT
5147 |541529.31 3693407.23  |-10.37 INVM.5FTX7FT OVAL CONC CULVERT
5148 |541234.52 3694688.63 |-8.71 INV\4.5FT ROUND CONC CULVERT
5149 |543470.86 3681826.13 |-11.68 INVI2FT ROUND CONC CULVERT
5150 |543319.48 3682209.87 |-11.74 INV\1.5FT ROUND CONC CULVERT
5151 |543168.30 3682593.43 |-11.86 INV\1.5FT ROUND CONC CULVERT
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CULVERTS

All elevations are NAVD 88(2004.65) Feet.

396
Northing  Easting Elevation
548333.35 3688446.80 -9.42

INV-4FT ROUND CONC CULVERT

397
Northing  Easting Elevation
547755.06 3688481.04 -12.02

INV-3FT ROUND CONC CULVERT
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398
Northing  Easting Elevation
547487.62 3688516.28 -11.04

INV-3FT ROUND CONC CULVERT

399
Northing Easting Elevation
546747.64 3688571.73 -13.60

INV-4FT ROUND CONC CULVERT
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400
Northing  Easting Elevation
546428.71 3688605.21 -13.25

INV-4.5FT ROUND CONC CULVERT

401
Northing Easting Elevation
| 542709.50 | 3688469.77 | -12.88

INV-8FTX8FT CONC BOX CULVERT
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402
Northing Easting Elevation
| 542647.10 | 3687790.31 | -15.11

INV-3FTX3.7FT CONC BOX CULVERT

403
Northing  Easting Elevation
| 542623.40 | 3687494.72 | -13.24 |

INV-2.3FT CONC ROUND CULVERT
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404
Northing Easting Elevation
| 542562.80 | 3686717.57 | -14.02

INV-36" CONC ROUND CULVERT

405
Northing  Easting Elevation
| 542513.31 | 3686015.78 | -15.80

INV-5FTX8FT 1\2 MOON CONC
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406
Northing  Easting Elevation
| 542513.72 | 3686000.02 | -13.10

INV-3.3FTX4FT OVEL CONC CULVERT

407
Northing  Easting Elevation
| 542480.29 | 3685645.12 | -14.26

INV-3.4FT ROUND CONC CULVERT
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408
Northing  Easting Elevation
| 542401.73 | 3684645.70 | -11.18

INV-24" ROUND CONC CULVERT

409
Northing  Easting Elevation
| 542399.32 | 3684612.72 | -12.79

INV-24" ROUND CONC CULVERT
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This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



410
Northing  Easting Elevation
| 542442.48 | 3684434.78 | -13.02

INV-24" ROUND CONC CULVERT

411
Northing  Easting Elevation
| 542576.38 | 3684094.02 | -11.64

INV-24" ROUND CONC CULVERT

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-5-21

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



412
Northing  Easting Elevation
| 542735.50 | 3683690.78 | -11.81

INV-2.3FT ROUND CONC CULVERT

413
Northing  Easting Elevation
| 542881.50 | 3683321.45 | -11.79

INV-24" ROUND CONC CULVERT

11-5-22 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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414
Northing  Easting Elevation
| 543022.32 | 3682987.77 | -12.88

INV-6FT ROUND CONC CULVERT

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

5132

Northing  Easting Elevation

548606.50 3688432.30

INV-4.1FT ROUND CONC CULVERT

-10.13

[1-5-23

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



5133
Northing  Easting Elevation
546474.07 3688731.62 -10.24

INV-4.5FT ROUND CONC CULVERT

5134
Northing Easting Elevation
546205.73 3688627.90 -13.04

INV-3.5FT ROUND CONC CULVERT

11-5-24 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



5135
Northing  Easting Elevation
545594.85 3688674.91 -10.68

INV-3FT ROUND CONC CULVERT

5136
Northing Easting Elevation
545123.16 3688715.20 -13.93

INV-3.5FT ROUND CONC CULVERT

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

[1-5-25
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5137
Northing  Easting Elevation
544987.73 3688724.15 -18.80

INV-9FTX10FT ROUND CONC
CULVERT

5138
Northing  Easting Elevation
544017.87 3688806.34 -13.46

INVA3FT ROUND CONC CULVERT

11-5-26

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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5139
Northing  Easting Elevation
542434.20 3689721.54 -15.42

INVASFT ROUND CONC CULVERT

5140
Northing  Easting Elevation
542291.87 3690296.08 -16.03

INVASFT ROUND CONC CULVERT

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-5-27
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5141
Northing  Easting Elevation
542217.08 3690590.14 -15.12

INVA3FT ROUND CONC CULVERT

5142
Northing Easting Elevation
542159.28 3690826.30 -14.91

INVA3FT ROUND CONC CULVERT

11-5-28 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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5144
Northing Easting Elevation
541920.20 3691786.22 -12.48

INVAGFTX8FT CONC BOX CULVERT

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

5143

Northing Easting Elevation

542147.93 3690870.69

-16.44

INV\1.5FT ROUND CONC CULVERT

[1-5-29
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5145
Northing  Easting Elevation
541709.50 3692763.12 -10.65

INVAIFT ROUND CONC CULVERT

5146
Northing Easting Elevation
541603.36 3693059.71 -14.76

INVA3.5FT ROUND CONC CULVERT

11-5-30 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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5147
Northing Easting Elevation
541529.31 3693407.23 -10.37

INV\A.5FTX7FT OVAL CONC CULVERT

5148
Northing  Easting Elevation
541234.52 3694688.62 -8.71

INVAA.5FT ROUND CONC CULVERT

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-5-31
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5149
Northing Easting Elevation
543470.86 3681826.12 -11.68

INVA2FT ROUND CONC CULVERT

5150
Northing  Easting Elevation
543319.48 3682209.86 -11.74

INVA1.5FT ROUND CONC CULVERT

11-5-32 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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5151
Northing Easting Elevation
543168.30 3682593.43 -11.86

INV\1.5FT ROUND CONC CULVERT

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-5-33
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Appendix 6
17th Street Canal — Low Chord
Elevations

Railroad Bridge near OP #6
5.46 feet
NAVD88(2004.65)

Field Book 060850

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-6-1

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Veterans Hwy — West
7.36 feet
NAVD88(2004.65)
Field Book 060854

Veterans Hwy - East
7.40 feet
NAVD88(2004.65)
Field Book 060854

11-6-2

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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Hammond Hwy - West
3.93 feet
NAVD88(2004.65)
Field Book 060854

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-6-3
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Hammond Hwy - East
4.94 feet
NAVD88(2004.65)
Field Book 060854

Northline Street - West
-3.72 feet
NAVD88(2004.65)
Field Book 060852

11-6-4 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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Northline Street - East
-3.29 feet
NAVD88(2004.65)
Field Book 060852

Palmetto St. - West
-1.84 feet

NAVD88(2004.65)
Field Book 060852

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

11-6-5
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Palmetto St. - East
-2.88 feet

NAVD88(2004.65)
Field Book 060852

Metaire Road — East
-0.12 Feet
NAVD88(2004.65)
Field Book 060850

11-6-6 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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Metaire Road - West
-0.28 Feet
NAVD88(2004.65)
Field Book 060850

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-6-7
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Appendix 7

Inner Harbor Navigation Canal — Low
Chord Elevations

Almonaster Bridge
3.51 feet

NAVD88(2004.65)
Field Book 060851

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 1-7-1

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-7-2 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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Florida Ave.

4.14 feet
NAVD88(2004.65)
Field Book 060858

RR Bridge - South Side Near Lakefront Airport
2.41 feet

NAVD88(2004.65)

Field Book 060851

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-7-3
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Appendix 8
London Avenue Canal — Low Chord
Elevations

Railroad Bridge
5.77 feet
NAVD88(2004.65)
Field Book 060851

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-8-1
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Gentilly Blvd.
2.10 feet
NAVD88(2004.65)
Field Book 060851

11-8-2

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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Mirabeau Ave.
5.31 feet
NAVD88(2004.65)
Field Book 060851

Filmore Ave.

4.38 feet
NAVD88(2004.65)
Field Book 060854

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-8-3
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Robert E. Lee Blvd. - West
3.32 feet
NAVD88(2004.65)

Field Book 060854

Robert E. Lee Blvd. - East
2.74 feet
NAVD88(2004.65)

Field Book 060854

11-8-4 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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Leon C. Simon - East
3.46 feet
NAVD88(2004.65)
Field Book 060854

Leon C. Simon - West
3.01 feet
NAVD88(2004.65)
Field Book 060854

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

11-8-5
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Lakeshore Drive - West
7.02 feet
NAVD88(2004.65)
Field Book 060854

Lakeshore Drive - East
7.03 feet
NAVD88(2004.65)
Field Book 060854

11-8-6 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Appendix 9
Orleans Avenue Canal — Low Chord
Elevations

Lakeshore Drive
7.20 feet
NAVD88(2004.65)
Field Book 060851

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-9-1
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Harrison Avenue - East
4.52 feet
NAVD88(2004.65)
Field Book 060854

Harrison Avenue - West
4.26 feet
NAVD88(2004.65)
Field Book 060854

11-9-2 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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Filmore Avenue - East
2.20 feet
NAVD88(2004.65)
Field Book 060854

Filmore Avenue - West
3.40 feet
NAVD88(2004.65)
Field Book 060854

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-9-3

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Robert E. Lee Boulevard - East
2.75 feet

NAVD88(2004.65)

Field Book 060854

11-9-4 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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Robert E. Lee Boulevard -West
2.44 feet

NAVD88(2004.65)

Field Book 060854

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-9-5
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Appendix 10
High Water Marks — Orleans Parish,
Interior

2930 Florida Ave. Elevation at slap = -3.59° NAVD88(2004.65)
Book# 060851, Pg. 8

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix [1-10-1
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5438 St Ferdinand Dr. slab = -5.90° NAVD88(2004.65)
Bk.060851, Pg 4

11-10-2 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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5544 St Ferdinand Dr.- Red Arrow on siding = 2.19° NAVD88(2004.65)
Bk. 060851, Pg. 3

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-10-3
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6422 Peoples Dr. — Porch near door = -3.12° NAVD88(2004.65)
Bk. 060851, Pg. 2

11-10-4 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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Corner Of Peoples and Edge - Top Step at front door = -3.87” NAVD88(2004.65)
Bk. 060851, Pg. 6

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix [1-10-5
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HWM OP-03 & London RR Gate — Survey arrow = 10.04’ NAVD88(2004.65)
Bk. 060851, Pg. 19

11-10-6 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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OP-06 = 13.39° NAVD88(2004.65)
Bk. 060850, Pg. 32

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix [1-10-7
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Appendix 11
High Water Marks Inner Harbor
Navigation Canal, West Bank

DASM 01 High Water Mark IHNCWEST 14.20 feet NAVD88(2004.65)
Field Book 060858

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix -11-1

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



DASM 02 High Water Mark IHNCWEST 14.17 feet NAVD88(2004.65)
Field book 060858

DASM 03 High Water Mark IHNCWEST 14.28 feet NAVD88(2004.65)
Field Book 060858

11-11-2 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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DASM 04 High Water Mark IHNCWEST 12.25 feet NAVD88(2004.65)
Field Book 060858

DASM 05 High Water Mark IHNCWEST 14.19 feet NAVD88(2004.65)
Field Book 060858

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-11-3
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DASM 06 High Water Mark IHNCWEST 14.34 feet NAVD88(2004.65)
Field Book 060858

DASM 07 High Water Mark IHNCWEST 10.37 feet NAVD88(2004.65)
Field Book 060858

11-11-4 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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DASM 08 High Water Mark IHNCWEST 15.42 feet NAVD88(2004.65)
Field Book 060858

DASM 09 High Water Mark IHNCWEST 14.32 feet NAVD88(2004.65)
Field Book 060858

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-11-5
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DASM 10 High Water Mark IHNCWEST 14.27 feet NAVD88(2004.65)
Field Book 060858

DASM 11 High Water Mark IHNCWEST 14.05 feet NAVD88(2004.65)
Field Book 060858

11-11-6 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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DASM 12 High Water Mark IHNCWEST 14.10 feet NAVD88(2004.65)
Field Book 060858

DASM 13 High Water Mark IHNCWEST 12.67 feet NAVD88(2004.65)
Field Book 060858

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix -11-7
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DASM 14 High Water Mark IHNCWEST 9.40 feet NAVD88(2004.65)
Field Book 060858

DASM 15 High Water Mark IHNCWEST 9.74 Feet NAVD88(2004.65)
Field Book 060858

11-11-8 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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Appendix 12

High Water Marks, Lower Plaquemines

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

Parish
NAVD 88(2004.65) Reference
Location Elevation Book | Page
LA 110 Lower Plaquimines HWM 12.17 60858 4
LA 111 Lower Plaguimines HWM -0.54 60858 5
LA 112 Lower Plaquimines HWM 7.01 60858 6
LA 113 Lower Plaquimines HWM 6.92 60858 7
LA 114 Lower Plaquimines HWM 7.56 60858 8
LA 115 Lower Plaguimines HWM 12.10 60858 9
LA 116 Lower Plaquimines HWM 13.87 60858 10
LA 117 Lower Plaquimines HWM 13.93 60858 11
LA 118 Lower Plaquimines HWM 14.06 60858 12
LA 119 Lower Plaguimines HWM 15.48 60858 13
LA 120 Lower Plaquimines HWM 16.23 60858 14
LA 121 Lower Plaquimines HWM Bottom 14.81 60858 15
LA 121 Lower Plaquimines HWM Top 15.35 60858 15

1-12-1
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LA 110= 12.17° NAVD88(2004.65)

LA 111 = -0.54’ NAVD88(2004.65)
= THE FLOOR IN THE ROOM THAT HAD THE HWM MARKED ON THE WALL. DUE TO THE
GUTTING OF THE INSIDE OF THE BUILDING THE HWM WAS GONE. SO WE JUST SHOT THE
FLOOR NEAR THE LOCATION OF THE HWM.

11-12-2 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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LA 112 = 7.01’ NAVD88(2004.65)

LA 113 = 6.92’ NAVD88(2004.65)

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-12-3
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LA 114 = 7.56° NAVD88(2004.65)

LA 115 =12.10° NAVD88(2004.65)

11-12-4 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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LA 116 = 13.86° NAVD88(2004.65)

LA 117 = 13.92° NAVD 88(2004.65)

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-12-5
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LA 118 = 14.06° NAVD88(2004.65)

LA 119 = 15.48' NAVD88(2004.65)

11-12-6 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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LA 120 = 16.23' NAVD88(2004.65)

LA 121 =14.81’ AND 15.35° NAVD88(2004.65) -- THERE WAS A LARGE PAINTED MARK ON
THE STEEL BEAM. THESE 2 ELEV'S REPRESENT THE TOP AND THE BOTTOM OF THE PAINT
MARK.

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-12-7
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Appendix 13
High Water Mark, St. Bernard Parish

EBI Building HWM Elevation = 11.01' NAVD88(2004.65) Bk. 060855, Pg. 2

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-13-1

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



St. Bernard Parrish Levee

Horizontal Datum: NAD 1983(1992)

Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702
Vertical Datum: NAVD88(2004.65)

Coordinate Units: US survey feet

Distance Units: U.S. survey feet

Height Units: U.S. survey feet

Name Northing Easting Elevation Location

EBI building 11.01

5-01C\L 496736.70 3733434.95 15.32 C\L LEVEE

5-01N 496765.33 3733452.20 9.05 HWM-NORTHSIDE

5-02S 496709.26 3733420.41 10.67 HWM-SOUTHSIDE

5-03C\L 495284.94 3734011.64 13.75 C\L LEVEE

5-03N 495336.23 3734012.25 10.39 HWM-NORTHSIDE

5-04S 495253.53 3734008.39 10.43 HWM-SOUTHSIDE

5-05C\L 495278.29 3735995.25 14.10 C\L LEVEE

5-05N 495294.24 3736010.68 11.51 HWM-NORTHSIDE

5-06S 495254.66 3735967.82 10.48 HWM-SOUTHSIDE

5-07C\L 495310.92 3738493.52 17.66 C\L LEVEE

5-07N 495334.91 3738491.17 13.45 HWM-NORTHSIDE

5-08S 495283.08 3738496.72 11.87 SOUTHSIDE

5-09C\L 495324.63 3739645.54 16.61 C\L LEVEE

5-09N 495344.15 3739645.93 12.96 NORTHSIDE

5-10S 495299.74 3739644.76 11.80 SOUTHSIDE

5-11C\L 495390.87 3744324.49 18.41 C\L LEVEE

5-11N 495404.09 3744334.60 15.93 NORTHSIDE

5-12S 495360.09 3744303.93 12.04 SOUTHSIDE

5-13C\L 495451.10 3749110.19 17.17 C\L LEVEE

5-13N 495466.33 3749116.01 14.82 CHK

5-14S 495417.86 3749099.13 10.59 SOUTHSIDE

5-16C\L 495529.96 3754902.12 14.32 C\L LEVEE

5-16N 495546.13 3754899.90 10.94 NORTHSIDE

5-17S 495514.96 3754904.76 11.71 SOUTHSIDE

5-18C\L 495579.15 3758820.85 14.41 C\L LEVEE

5-18S 495569.64 3758820.98 12.91 SOUTHSIDE

5-19C\L 495608.13 3761064.70 14.62 C\L LEVEE

5-19S 495601.27 3761064.92 13.66 SOUTHSIDE

5-20C\L 495773.17 3771821.04 16.45 C\L LEVEE

5-20N 495796.00 3771815.92 11.96 NORTSIDE

5-21C\L 496221.10 3773239.07 17.45 C\L LEVEE

5-21IN 496251.95 3773233.33 11.73 NORTHSIDE

5-22S 496196.31 3773245.72 12.26 SOUTHSIDE

GPLDA 1 498770.75 3732248.72 19.16 CHK

GPS TSPO 497791.90 3774665.51 16.38 CHK-COE GPS MARK

L 278 503313.63 3736367.04 6.93 RTK BASE

REGGIO2 492424.58 3779917.84 4.99 RTK BASE

STMY 495846.54 3768426.83 6.82 RTK BASE
11-13-2 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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Appendix 14

Inner Harbor Navigation Canal

West/Seal.and-Maresk Topographic

Detail

Horizontal Datum: NAD 1983(1992)

Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702

Vertical Datum: NAVD88(2004.65)
Coordinate Units: US survey feet
Distance Units: U.S. survey feet
Height Units: U.S. survey feet

See electronic data collector file "IHNCWEST.dc" for raw data.

Name Northing Easting Elevation Feature Code
372 547912.92 3694882.23 14.62 DIRT RIP RAP PILE
373 547918.22 3694881.15 18.69 DIRT RIP RAP PILE
374 547922.98 3694880.50 18.18 DIRT RIP RAP PILE
375 547916.53 3694843.71 18.50 DIRT RIP RAP PILE
376 547916.11 3694819.96 17.59 DIRT RIP RAP PILE
377 547906.12 3694781.18 17.62 DIRT RIP RAP PILE
378 547881.41 3694730.86 17.68 DIRT RIP RAP PILE
379 547874.38 3694714.40 18.64 DIRT RIP RAP PILE
380 547869.17 3694706.86 15.60 DIRT RIP RAP PILE
381 547862.71 3694701.07 11.34 DIRT RIP RAP PILE
382 547857.15 3694698.83 8.00 DIRT RIP RAP PILE
383 547854.62 3694697.69 7.30 TOP CONC BAG
384 547811.33 3694674.30 7.54 TOP CONC BAG
385 547787.60 3694661.42 7.29 TOP CONC BAG
386 547727.40 3694627.69 7.50 TOP CONC BAG
387 547639.58 3694579.90 7.42 TOP CONC BAG
388 547547.64 3694529.01 7.30 TOP CONC BAG
389 547466.74 3694484.47 6.99 TOP CONC BAG
390 547382.75 3694439.24 6.69 TOP CONC BAG
391 547278.71 3694381.37 6.91 TOP CONC BAG
392 547210.08 3694343.50 6.97 TOP CONC BAG
393 547204.63 3694353.61 6.62 TOP CONC BAG
394 547203.86 3694355.43 6.29 TOP CONC BAG
395 547203.58 3694356.13 4.98 EDGE ASPHALT ROAD
396 547191.63 3694376.03 5.09 EDGE ASPHALT ROAD
397 547190.84 3694377.79 7.07 TOP CONC BAG

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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Name Northing Easting Elevation Feature Code
398 547145.25 3694464.48 7.79 TOP CONC BAG
399 547124.63 3694501.30 8.04 TOP CONC BAG
400 547082.21 3694575.68 7.38 TOP CONC BAG
401 547055.48 3694625.01 7.01 TOP CONC BAG
402 547052.03 3694632.83 6.69 TOP CONC BAG
403 547050.86 3694634.28 6.74 DIRT RIP RAP PILE
404 547050.94 3694642.03 6.88 DIRT RIP RAP PILE
405 547068.92 3694652.52 7.15 DIRT RIP RAP PILE
406 547070.59 3694653.25 7.23 TOP CONC BAG
407 547153.38 3694696.23 7.20 TOP CONC BAG
408 547167.70 3694702.58 6.57 TOP CONC BAG
409 547166.85 3694701.30 7.33 TOP SHEETPILING
410 547261.61 3694759.07 7.92 TOP SHEETPILING
411 547328.64 3694794.28 7.96 TOP SHEETPILING
412 547384.35 3694821.70 7.74 TOP SHEETPILING
413 547476.70 3694865.95 7.55 TOP SHEETPILING
414 547546.28 3694898.47 7.65 TOP SHEETPILING
415 547557.28 3694879.44 7.54 TOP SHEETPILING
416 547576.18 3694888.93 7.47 TOP SHEETPILING
417 547626.64 3694917.36 7.86 TOP SHEETPILING
418 547626.88 3694917.27 8.23 TOP CONC FLDWALL
419 547639.32 3694924.13 8.22 TOP CONC FLDWALL
420 547645.81 3694913.47 8.15 TOP CONC FLDWALL
421 547647.60 3694914.20 8.12 TOP CONC FLDWALL
422 547648.44 3694913.01 7.76 TOP SHEETPILING
423 547676.92 3694915.74 7.65 TOP SHEETPILING
424 547677.36 3694916.15 7.09 TOP CONC BAG
425 547737.68 3694917.60 6.85 TOP CONC BAG
426 547784.56 3694913.98 7.21 TOP CONC BAG
427 547840.37 3694904.41 7.09 TOP CONC BAG
428 547858.21 3694898.70 7.05 TOP CONC BAG
429 547876.46 3694890.97 6.53 TOP CONC BAG
430 547880.22 3694888.52 6.60 DIRT RIP RAP PILE
431 547900.17 3694885.17 6.92 DIRT RIP RAP PILE
432 547051.07 3694641.38 6.89 DIRT RIP RAP PILE
433 547039.87 3694650.53 11.93 TOE
434 547045.82 3694652.93 15.47 TOP SPILE DAUPHIN
435 547045.42 3694653.27 14.43 DAUPHIN DIRT FILLED
436 547022.38 3694672.60 14.61 DAUPHIN DIRT FILLED
437 546986.50 3694737.89 12.93 DAUPHIN DIRT FILLED
438 546956.83 3694792.46 14.54 DAUPHIN DIRT FILLED
439 546915.81 3694867.68 13.60 DAUPHIN DIRT FILLED
440 546902.78 3694894.84 14.61 DAUPHIN DIRT FILLED
441 546901.69 3694894.42 15.21 TOP SPILE DAUPHIN
442 546902.72 3694895.13 15.30 EDGE CONC FLDWALL
443 546901.88 3694896.18 15.34 TOP CONC FLDWALL
444 546901.78 3694896.40 14.36 TOP CONC FLDWALL
445 546889.19 3694920.82 14.38 TOP CONC FLDWALL
446 546877.69 3694941.42 14.36 TOP CONC FLDWALL
447 546877.59 3694941.70 14.70 TOP CONC FLDWALL
448 546829.38 3695030.01 14.43 TOP CONC FLDWALL
449 546794.18 3695094.22 14.33 TOP CONC FLDWALL
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450 546779.88 3695120.10 14.23 TOP CONC FLDWALL
451 546780.16 3695119.98 14.20 FLDWALL BLOWOUT
452 546778.38 3695125.29 13.95 FLDWALL BLOWOUT
453 546777.71 3695126.20 10.30 FLDWALL BLOWOUT
454 546774.10 3695130.36 9.18 FLDWALL BLOWOUT
455 546773.09 3695132.72 13.95 FLDWALL BLOWOUT
456 546772.41 3695133.86 14.04 TOP CONC FLDWALL
457 546770.37 3695137.67 14.02 TOP CONC FLDWALL
458 546683.06 3695175.19 14.30 TOP CONC FLDWALL
459 546603.44 3695209.19 14.07 TOP CONC FLDWALL
460 546508.65 3695249.57 14.34 TOP CONC FLDWALL
461 546441.68 3695269.17 14.52 TOP CONC FLDWALL
462 546358.50 3695293.25 14.62 TOP CONC FLDWALL
463 546320.84 3695304.23 14.74 TOP CONC FLDWALL
464 546316.53 3695302.77 14.70 TOP CONC FLDWALL
465 546316.20 3695302.74 14.33 TOP CONC FLDWALL
466 546239.77 3695269.74 14.33 TOP CONC FLDWALL
467 546141.22 3695227.14 14.31 TOP CONC FLDWALL
468 546079.05 3695240.57 14.28 TOP CONC FLDWALL
469 546025.95 3695252.28 14.31 TOP CONC FLDWALL
470 545958.19 3695273.47 14.28 TOP CONC FLDWALL
471 545883.57 3695296.78 14.30 TOP CONC FLDWALL
472 545865.28 3695292.36 14.30 TOP CONC FLDWALL
473 545773.47 3695271.47 14.30 TOP CONC FLDWALL
474 545773.29 3695271.48 14.78 TOP CONC FLDWALL
475 545768.23 3695270.29 14.76 TOP CONC FLDWALL
476 545732.73 3695276.59 14.71 TOP CONC FLDWALL
477 545676.51 3695245.82 14.80 TOP CONC FLDWALL
478 545606.18 3695207.57 14.66 TOP CONC FLDWALL
479 545544.46 3695225.32 14.82 TOP CONC FLDWALL
480 545544.14 3695225.03 15.03 TOP CONC FLDWALL
481 545536.90 3695227.19 15.11 EDGE CONC FLDWALL
482 545536.73 3695227.25 9.53 TOE FLDGATE
483 545490.89 3695240.72 9.49 TOE FLDGATE
484 545490.79 3695240.75 15.05 EDGE CONC FLDWALL
485 545483.68 3695242.91 15.05 TOP CONC FLDWALL
486 545483.44 3695243.03 14.80 TOP CONC FLDWALL
487 545472.87 3695246.12 14.82 TOP CONC FLDWALL
488 545483.96 3695285.18 14.74 TOP CONC FLDWALL
489 545422.70 3695302.88 14.68 TOP CONC FLDWALL
490 545339.88 3695327.08 14.77 TOP CONC FLDWALL
491 545256.41 3695351.38 14.56 TOP CONC FLDWALL
492 545173.36 3695375.33 14.48 TOP CONC FLDWALL
493 545089.94 3695399.53 14.63 TOP CONC FLDWALL
494 545006.72 3695423.62 14.64 TOP CONC FLDWALL
495 544923.65 3695447.72 14.57 TOP CONC FLDWALL
496 544855.62 3695467.15 14.74 TOP CONC FLDWALL
497 544855.26 3695467.25 15.16 TOP CONC FLDWALL
498 544849.40 3695468.86 15.16 EDGE CONC FLDWALL
499 544849.19 3695469.01 9.89 TOE FLDWALL
500 544774.19 3695490.86 9.86 TOE FLDWALL
501 544773.99 3695490.79 15.11 EDGE CONC FLDWALL
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502 544768.09 3695492.39 15.13 TOP CONC FLDWALL
503 544767.78 3695492.58 14.62 TOP CONC FLDWALL
504 544753.42 3695497.32 14.62 TOP CONC FLDWALL
505 544756.01 3695506.18 14.64 TOP CONC FLDWALL
506 544694.55 3695524.08 14.55 TOP CONC FLDWALL
507 544611.34 3695548.21 14.50 TOP CONC FLDWALL
508 544528.15 3695572.36 14.61 TOP CONC FLDWALL
509 544462.40 3695591.50 14.73 TOP CONC FLDWALL
510 544462.17 3695591.59 14.31 TOP CONC FLDWALL
511 544389.64 3695612.53 14.38 TOP CONC FLDWALL
512 544389.51 3695612.64 14.76 TOP CONC FLDWALL
513 544314.17 3695634.37 14.63 TOP CONC FLDWALL
514 544236.40 3695623.66 14.74 TOP CONC FLDWALL
515 544221.42 3695573.14 14.77 TOP CONC FLDWALL
516 544162.03 3695590.19 14.76 TOP CONC FLDWALL
517 544161.96 3695590.39 15.11 TOP CONC FLDWALL
518 544155.94 3695592.20 15.15 EDGE CONC FLDWALL
519 544155.66 3695592.20 8.67 TOE CONC FLDWALL
520 544114.99 3695604.00 8.60 TOE CONC FLDWALL
521 544114.85 3695604.05 14.98 EDGE CONC FLDWALL
522 544108.83 3695605.79 15.10 TOP CONC FLDWALL
523 544108.56 3695605.98 14.74 TOP CONC FLDWALL
524 544026.21 3695629.95 14.60 TOP CONC FLDWALL
525 544034.67 3695659.03 14.70 TOP CONC FLDWALL
526 544031.53 3695660.11 14.72 TOP CONC FLDWALL
527 544031.39 3695660.24 14.21 TOP CONC FLDWALL
528 543968.82 3695678.12 14.26 TOP CONC FLDWALL
529 543968.32 3695677.69 15.04 TOP CONC FLDWALL
530 543961.91 3695680.09 15.03 EDGE CONC FLDWALL
531 543961.89 3695679.94 9.68 TOE CONC FLDWALL
532 543906.26 3695696.22 9.71 TOE CONC FLDWALL
533 543906.02 3695696.11 15.03 EDGE CONC FLDWALL
534 543899.45 3695698.28 15.09 TOP CONC FLDWALL
535 543899.26 3695698.35 14.32 TOP CONC FLDWALL
536 543849.58 3695712.86 14.25 TOP CONC FLDWALL
537 543849.35 3695712.87 14.71 TOP CONC FLDWALL
538 543843.69 3695714.53 14.76 TOP CONC FLDWALL
539 543851.45 3695740.34 14.73 TOP CONC FLDWALL
540 543847.61 3695741.35 14.73 TOP CONC FLDWALL
541 543847.45 3695741.47 14.23 TOP CONC FLDWALL
542 543799.37 3695755.43 14.23 TOP CONC FLDWALL
543 543732.47 3695774.73 14.29 TOP CONC FLDWALL
544 543732.25 3695774.77 14.46 TOP CONC FLDWALL
545 543727.41 3695776.23 14.52 TOP CONC FLDWALL
546 543690.05 3695803.59 14.14 TOP CONC FLDWALL
547 543627.59 3695821.56 14.29 TOP CONC FLDWALL
548 543544.30 3695845.74 14.36 TOP CONC FLDWALL
549 543461.13 3695869.75 14.18 TOP CONC FLDWALL
550 543405.91 3695885.74 14.23 TOP CONC FLDWALL
551 543371.58 3695895.84 14.30 TOP CONC FLDWALL
552 543364.99 3695873.65 14.41 TOP CONC FLDWALL
553 543311.01 3695889.25 14.76 TOP CONC FLDWALL
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554 543310.69 3695889.22 15.07 TOP CONC FLDWALL
555 543304.19 3695891.08 15.09 EDGE CONC FLDWALL
556 543304.11 3695890.98 9.91 TOE CONC FLDWALL
557 543262.98 3695903.16 9.89 TOE CONC FLDWALL
558 543262.84 3695903.22 15.03 EDGE CONC FLDWALL
559 543256.05 3695905.06 15.10 TOP CONC FLDWALL
560 543255.87 3695905.21 14.71 TOP CONC FLDWALL
561 543237.11 3695911.03 14.70 TOP CONC FLDWALL
562 543249.55 3695953.51 14.62 TOP CONC FLDWALL
563 543245.54 3695954.67 14.68 TOP CONC FLDWALL
564 543245.42 3695954.77 14.27 TOP CONC FLDWALL
565 543132.35 3695987.69 14.16 TOP CONC FLDWALL
566 543055.16 3696010.21 14.21 TOP CONC FLDWALL
567 543024.13 3696018.99 14.17 TOP CONC FLDWALL
568 543023.98 3696019.04 14.50 TOP CONC FLDWALL
569 543020.12 3696020.15 14.48 TOP CONC FLDWALL
570 543014.05 3695999.45 14.44 TOP CONC FLDWALL
571 542927.36 3696026.95 14.45 TOP CONC FLDWALL
572 542846.12 3696052.30 14.13 TOP CONC FLDWALL
573 542763.76 3696027.44 14.21 TOP CONC FLDWALL
574 542680.90 3696002.08 14.18 TOP CONC FLDWALL
575 542597.16 3695977.05 14.09 TOP CONC FLDWALL
576 542514.21 3695951.63 13.99 TOP CONC FLDWALL
577 542431.57 3695926.25 13.99 TOP CONC FLDWALL
578 542348.20 3695901.10 13.93 TOP CONC FLDWALL
579 542264.97 3695875.85 14.28 TOP CONC FLDWALL
580 542214.01 3695860.36 14.67 TOP CONC FLDWALL
581 542207.84 3695881.02 14.73 TOP CONC FLDWALL
582 542203.50 3695879.78 14.70 TOP CONC FLDWALL
583 542203.25 3695879.68 13.02 TOP CONC FLDWALL
584 542170.71 3695872.12 13.63 TOP CONC FLDWALL
585 542169.87 3695872.67 12.70 TOP CONC FLDWALL
586 542165.64 3695871.69 12.67 TOP CONC FLDWALL
587 542165.46 3695871.59 13.12 TOP CONC FLDWALL
588 542163.75 3695870.75 13.10 EDGE CONC FLDWALL
589 542163.79 3695870.43 9.65 TOE CONC FLDWALL
590 542119.99 3695860.17 9.70 TOE CONC FLDWALL
591 542119.85 3695860.15 13.27 EDGE CONC FLDWALL
592 542118.10 3695860.01 13.26 TOP CONC FLDWALL
593 542117.79 3695860.06 12.78 TOP CONC FLDWALL
594 542064.43 3695846.97 12.77 TOP CONC FLDWALL
595 542063.86 3695846.62 12.99 TOP CONC FLDWALL
596 542015.67 3695834.95 12.32 TOP CONC FLDWALL
597 541948.07 3695817.86 11.89 TOP CONC FLDWALL
598 541860.46 3695796.22 11.80 TOP CONC FLDWALL
599 541773.82 3695774.72 12.11 TOP CONC FLDWALL
600 541686.77 3695752.88 12.03 TOP CONC FLDWALL
601 541599.41 3695731.76 12.14 TOP CONC FLDWALL
602 541540.88 3695717.25 12.56 TOP CONC FLDWALL
603 541516.79 3695711.30 13.07 TOP CONC FLDWALL
604 541516.26 3695711.24 12.38 TOP CONC FLDWALL
605 541462.20 3695697.78 12.63 TOP CONC FLDWALL
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606 541461.95 3695697.57 13.22 TOP CONC FLDWALL
607 541460.16 3695696.49 13.21 EDGE CONC FLDWALL
608 541460.13 3695696.66 10.07 TOE CONC FLDWALL
609 541416.33 3695685.67 10.06 TOE CONC FLDWALL
610 541416.27 3695685.50 13.22 EDGE CONC FLDWALL
611 541414.46 3695685.42 13.27 TOP CONC FLDWALL
612 541414.30 3695685.37 12.68 TOP CONC FLDWALL
613 541387.44 3695678.77 12.46 TOP CONC FLDWALL
614 541377.74 3695662.62 12.51 TOP CONC FLDWALL
615 541374.26 3695665.06 12.50 TOP CONC FLDWALL
616 541374.09 3695664.80 13.22 TOP CONC FLDWALL
617 541372.37 3695665.40 13.21 EDGE CONC FLDWALL
618 541372.54 3695666.25 7.54 TOE CONC FLDWALL
619 541358.18 3695674.87 7.57 TOE CONC FLDWALL
620 541357.69 3695674.29 13.22 EDGE CONC FLDWALL
621 541356.34 3695675.52 13.26 TOP CONC FLDWALL
622 541356.10 3695675.71 12.51 TOP CONC FLDWALL
623 541314.78 3695700.62 12.50 TOP CONC FLDWALL
624 541312.71 3695701.52 12.51 TOP CONC FLDWALL
625 541307.73 3695693.67 12.48 END CONC FLDWALL
626 541202.69 3695756.73 12.45 END CONC FLDWALL
627 541158.76 3695782.92 12.56 TOP CONC FLDWALL
628 541128.36 3695732.27 12.55 TOP CONC FLDWALL
629 541102.23 3695688.13 12.50 TOP CONC FLDWALL
630 541106.13 3695670.94 12.59 TOP CONC FLDWALL
631 541105.65 3695670.99 12.61 TOP CONC FLDWALL
632 541105.44 3695670.71 21.18 TOP CONC FLDWALL
633 541103.18 3695669.47 21.17 EDGE CONC FLDWALL
634 541102.49 3695669.82 5.25 TOE FLDGATE
635 541071.05 3695663.20 5.12 TOE FLDGATE
636 541071.05 3695663.08 13.34 EDGE CONC FLDWALL
637 541071.85 3695660.73 13.32 TOP CONC FLDWALL
638 541071.86 3695660.52 12.55 TOP CONC FLDWALL
639 541079.50 3695633.92 12.49 TOP CONC FLDWALL
640 541075.39 3695632.68 12.50 TOP CONC FLDWALL
641 541075.21 3695633.79 12.51 TOP CONC FLDWALL
642 541042.13 3695625.59 12.41 TOP CONC FLDWALL
643 541056.47 3695567.24 12.51 TOP CONC FLDWALL
644 541047.06 3695541.63 12.58 TOP CONC FLDWALL
645 541047.03 3695541.52 13.14 TOP CONC FLDWALL
646 541046.44 3695539.78 13.14 TOP CONC FLDWALL
647 541046.36 3695539.56 12.52 TOP CONC FLDWALL
648 541036.23 3695511.98 12.52 TOP CONC FLDWALL
649 541036.68 3695511.86 16.76 TOP CONC FLDWALL
650 541035.90 3695509.93 16.67 EDGE CONC FLDWALL
651 541034.88 3695509.52 7.84 TOE FLDGATE
652 541025.36 3695483.39 7.72 TOE FLDGATE
653 541025.98 3695482.74 13.77 EDGE CONC FLDWALL
654 541024.75 3695481.21 13.82 TOP CONC FLDWALL
655 541024.72 3695480.93 12.47 TOP CONC FLDWALL
656 541022.71 3695476.06 12.48 TOP CONC FLDWALL
657 541008.85 3695472.68 12.58 TOP CONC FLDWALL
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658 541008.78 3695472.45 13.98 TOP CONC FLDWALL
659 540975.95 3695464.55 13.72 TOP CONC FLDWALL
660 540975.49 3695464.57 12.57 TOP CONC FLDWALL
661 540889.57 3695380.95 6.39 TOP CONC FLDWALL
662 540886.93 3695441.90 12.55 EDGE CONC FLDWALL
663 540884.39 3695440.22 0.11 TOE FLDGATE
664 540845.79 3695430.78 0.23 TOE FLDGATE
665 540842.93 3695430.67 12.61 EDGE CONC FLDWALL
667 540810.11 3695423.03 12.83 TOP CONC FLDWALL
668 540809.27 3695423.34 12.79 TOP CONC FLDWALL
669 540801.93 3695420.84 12.71 EDGE CONC FLDWALL

IHNC5 541419.07 3695686.94 9.96 CHISELED X

IHNC6 541436.98 3695528.23 4.95 PK NAIL

IHNC7 540899.42 3695300.31 0.57 PK NAIL

IHNCS8 540944.19 3695118.09 -0.35 PK NAIL

OoP17 542897.98 3688637.67 -2.15 RTK BASE

TBM FRANCE 543277.04 3694356.36 4.53 CHK
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Appendix 15
Lake Pontchartrain/IHNC Gage
Connections

Horizontal Datum: NAD 1983(1992)

Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702
Vertical Datum: NAVD88(2004.65)

Coordinate Units: US survey feet

Distance Units: U.S. survey feet

Height Units: U.S. survey feet

Gage Name/ Site

USGS at I-10 and Inner Harbor Navigation Canal (IHNC)

Field Book Reference

Control Point Name Elevation Book Page
RP-1 10.09' 060855 36
B 3130 Reset (PID = BJ 5311) 9.68' 060855 37

Orleans Levee District Staff Gage at I-10 and IHNC
Field Book Reference
Control Point Name Elevation Book Page
Staff Gage -10' Mark 9.62' 060855 36

USGS Gage at Paris Road(l-510) bridge over IWW
Field Book Reference
Control Point Name Elevation Book Page
RP-1 6.50' 060850 27

Orleans Levee District Gage at Southshore Marina
Field Book Reference

Control Point Name Elevation Book Page
Staff Gage - 0' Mark -0.08' 060850 28-31
1A ( PID-BJ1394 Original reference point) 8.33' 060850 28-31
RP-A (New reference point set) 4.42' 060850 28-31
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Pass Manchac at Turtle Cove at Pontchatoula, LA
Field Book Reference

Control Point Name Elevation Book Page
GPS-1 2.84' 060850 25-26

RP-1 2.41' 060850 25-26

RM-1 2.45 060850 25-26

Little Irish Bayou near HWY 11 near Slidell, LA

Field Book Reference

Control Point Name Elevation Book Page
AGO6 3.62' 060855 27
GPS-1 4.96' 060855 27
RM-1 5.00' 060855 27
RP-1 9.67' 060855 27
RM-2 5.02' 060855 27

Weather Service Mid-Lake Gage

Field Book Reference

Control Point Name Elevation Book Page
AGO7 9.07' 060858 29
SCREW 11.97 060858 29
RM-1 9.06' 060858 29
Top Lip PVC Pipe 12.92' 060858 29
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USGS and Orleans Levee District Gages at 1-10
and Inner Harbor Navigation Canal (IHNC).

|

USGS Gage at 1-10 and IHNC Orleans Levee District Staff Gage
Elevation taken on Iron directly over 10 Mark = 9.62° NAVD88(2004.65)
transducer pipe = 10.09° NAVD88(2004.65) Bk. 060855, Pg.36

Bk. 060855, Pg.36
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Additional Photo of both gages.

USGS Gage at Paris Road (I 510) Bridge over the IWW

USGS Paris Road Gage, Elevation = 6.50° NAVD88(2004.65)
Bk. 060850, Pg 27
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Red circles on photo are where elevation was taken.
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Orleans Levee District gage at Southshore Marina

Southshore Marina Gage Staff Gage elevation at reading 0* =-0.79’, New
reference point RP-A Elevation = 4.42’, Original reference point PID BJ1394 =
8.33° NAVD88(2004.65), Bk. 060850, Pgs. 28-31

!

The above photo shows location of RP-A and red circle shows staff gage.
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Pass Manchac at Turtle Cove Pontchatoula, LA

Pass Manchac at Turtle Cove, Shot GPS-1 = 2.84" NAVD88(2004.65),
Bk. 060850, Pg. 25-26
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Additional Photo of Pass Manchac at Turtle Cove below.

Little Irish Bayou near HWY 11 in Slidell, La

Little Irish Bayou, Shot GPS-1 = 4.96°, AGO6 = 3.62, RM-1 = 5.00°, RP-
1=9.67’, and RM-2 = 5.02’, NAVD88(2004.65), Bk. 060855, Pg. 27
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Weather Service Mid-Lake Gage

GPS Point -AGO7 = 9.04° NAVD88(2004.65)
Bk. 060858 Pg. 29

Shot at screw on gage = 11.97° NAVD88(2004.65), Bk. 060858 Pg. 29
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Shot at top lip PVC Pipe = 12.92° NAVD88(2004.65), Bk. 060858 Pg. 29

Shot RM-1 =9.06" NAVD88(2004.65), Bk. 060858 Pg. 29
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Appendix 16
Time Stamped Surge Elevations - New
Orleans Lakefront Airport

Horizontal Datum: NAD 1983(1992)

Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702
Vertical Datum: NAVD88(2004.65)

Coordinate Units: US survey feet

Distance Units: U.S. survey feet

Height Units: U.S. survey feet

High Water Marks at Lakefront Airport
NAVD88(2004.65) Reference

FEET Book Page
HWM APH 01 6.72 060851 68-69
HWM APH 02 9.54 060851 68-69
HWM APH 03 10.63 060851 33
HWM APH 04 11.99 060851 33
HWM APH 05 11.30 060851 33
HWM APH 06 9.65 060851 33
HWM APH 07 11.56 060851 68-69
HWM APH 08 10.20 060851 68-69
HWM APH 09 8.89 060851 68-69
HWM APH 10 10.26 060851 68-69
HWM APH 11 7.35 060851 68-69
HWM APH 12 7.06 060851 68-69
HWM APH 13 8.25 060851 68-69

The following sheets contain Lake Pontchartrain surge elevations during the morning of 29
Aug 05. These points were marked by Maynord and Bergen on 15 Dec 05, based on
photographs taken by Orleans Levee Board personnel (Fred Pruitt) who rode out Hurricane
Katrina in the airport terminal building.

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-16-1
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Water surface elevation marks were surveyed by differential leveling on 16 Dec 05, by 3001,
Inc. Points are referenced to CHL photo numbers and time (LST). Data on additional HWM
points not referenced by CHL photo and time are in other CHL (Maynord) files. All
elevations are referenced to the updated time dependent vertical datum for the New Orleans

region—NAVD88 (2004.65). Approximate horizontal locations of the marks are as
described.

Center of Terminal Bldg
X= 3,694,610 ft

Y= 560,940 ft

scaled LA South Zone

11-16-2 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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APH-01
TIME 7:38 AM (CHL Photo 1b) ELEVATION 6.72 FT NAVD88 (2004.65)

On concrete barrier at terminal entrance

APH-01

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-16-3
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APH-02
TIME 10:31 AM (CHL Photo 1f)
On wall NW side of terminal

ELEVATION 9.54FT NAVDS88 (2004.65)

11-16-4 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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APH-03
TIME 9:42 AM (CHL Photo 1d)
On column NE side of terminal building

ELEVATION 10.63 FT NAVDA88 (2004.65)

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix [1-16-5
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APH-04
TIME 9:40 AM (CHL Photo 1d)

NE side of terminal bldg ELEVATION 11.99 FT NAVDS88 (2004.65)
Mark 9.6 ft below bottom of balcony

11-16-6
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APH-05
TIME ? (no CHL Photo)

NE side of terminal bldg ELEVATION 11.30 FT NAVDS88 (2004.65)
marked by flagging on fence

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-16-7
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APH-06

TIME ? (no CHL Photo)
NE side of terminal bldg ELEVATION 9.65FT NAVDS88 (2004.65)

mark on elec switch box inside fence

[1-16-8
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APH-07

TIME - Post-Katrina HWM (CHL Photo 1a)
NW office inside terminal bldg

Debris line on wall inside Landry’s office

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

ELEVATION 11.56 FT NAVDB88 (2004.65)

11-16-9
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APH-08
TIME - 11:05 AM (CHL Photo 1g)
Column inside terminal bldg

ELEVATION 10.20 FT NAVDS88 (2004.65)

11-16-10 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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APH-09
TIME - 12:08 PM (CHL Photo 1h)
Column inside terminal bldg

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-16-11
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APH-10

TIME - ? (no CHL Photo)
Inside terminal bldg—East side ELEVATION 10.26 FT NAVDA88 (2004.65)

on elevator framework (Room 101)

11-16-12 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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APH-11

TIME - ? (no CHL Photo)
NW side of terminal bldg ELEVATION 7.35 FT NAVDA88 (2004.65)

on bottom chord of channel

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-16-13
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APH-12

TIME - ? (no CHL Photo)
NW corner of bldg 200 ft east ELEVATION 7.06 FT NAVD88 (2004.65)

of main terminal bldg
below window frame

NW corner of building

/ east of main terminal

11-16-14
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APH-13
TIME - 12:51 PM (CHL Photo 1i)

NW corner of bldg 200 ft east ELEVATION 8.25 FT NAVDS8S8 (2004.65)

of main terminal

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-16-15
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APH-14
TIME -? (no CHL Photo)

HWM on rail vicinity floodwall & floodgate

! ! ELEVATION 7.04 FT NAVDB88 (2004.65)
SSW of main terminal bldg

(ref CHL Lear Jet photo)

11-16-16

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.
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USC&GS BM Y 162 RESET (1963) [for reference elevation only—not a HWM point]
located on loading platform on north side of main terminal bldg

ELEVATION 8.42 FT NAVDA88 (2004.65)

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-16-17
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Appendix 17

Time Stamped Surge Elevations —
Orleans Marina (Near New Canal at
Lakefront)

Horizontal Datum: NAD 1983(1992)

Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702
Vertical Datum: NAVD88(2004.65)

Coordinate Units: US survey feet

Distance Units: U.S. survey feet

Height Units: U.S. survey feet

High Water Marks at Orleans Marina
NAVD88(2004.65) Reference
FEET Book Page
HWM OM 1 2.97 060851 70
HWM OM 2 3.73 060851 70
HWM OM 3 5.06 060851 70
HWM OM 4 7.01 060851 70
HWM OM 5 7.00 060851 70
HWM OM 6 10.07 060851 70
HWM OM 7 11.89 060851 70
HWM OM 8 9.81 060851 70
HWM OM 9 12.52 060851 70

The following sheets contain Lake Pontchartrain surge elevations during the morning of 29 Aug
05. These points were marked by Maynord and Bergen on 15 Dec 05, based on logged visual
observations by the owner of the vessel “Kaui Girl” who rode out Hurricane Katrina in the
southerly basin of Orleans Marina (Pier 2—Slip 2).

Water surface elevation marks were surveyed by differential leveling on 16 & 22 Dec 05, by
3001, Inc. All elevations are referenced to the updated time dependent vertical datum for the
New Orleans region—NAVD88 (2004.65). Horizontal locations of the marks are scaled.

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix -17-1
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Pier 2—Slip 2

Pier 5—Slip 47 X=3,665,950 ft
X= 3,665,450 ft Y= 555, 580 ft
Y= 555 550 ft scaled

scaled (LA S zone)

AN
s

Floodwall south of Pier 5 Fli)odwall south of Pier 2
X=3,665,960 ft
X=3,665,450 ft Y= 555 465 ft
Y= 555, 445 ft scaled
scaled
11-17-2 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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OM-01
TIME 1:30 AM ELEVATION 2.97 FT NAVD88 (2004.65)
Bottom of catwalk 2x6 (Pier 2 Slip 2)

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-17-3
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OM-02

TIME ? (between 1:30 AM and 4:00 AM?)
Top of 1% 2x12 step (Pier 2 Slip 2) ELEVATION 3.73 FT NAVDS88 (2004.65)

11-17-4 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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OM-03

TIME 400 AM _ _ ELEVATION 5.06 FT NAVDS88 (2004.65)
Top of Concrete Pile Cap (Pier 2 Slip 2)

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-17-5
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OM-04
TIME 6:00 AM ELEVATION 5.61 FT NAVD88 (2004.65)
Top of Concrete Pier (Pier 2 Slip 2)

11-17-6 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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OM-05
TIME 6:15 AM
Top of 1* Railing on Bulkhead (East of Pier 2)

ELEVATION 7.00

FT NAVDB88 (2004.65)

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

15T Rail (rod not
on rail during
photo)

-17-7
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OM-06

TIME 10:00 AM

Top Rail on Bulkhead (East of Pier 2) ELEVATION 10.07 FT NAVDA88 (2004.65)
< Top Rail

11-17-8 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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OM-07
TIME 11:00 AM
Steel Column on Pier (Pier 2 Slip 2)

ELEVATION 11.91 FT NAVDS88 (2004.65)

Mark

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-17-9
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OM-08

TIME >11:00 AM (HWM Crest)

HWM determined by computing vessel lift to canopy during surge—comparing damage on
vessel transom which was lifted 9.6 ft up to damaged metal roof. Accuracy estimated at +/-
0.5 ft given uncertainty of damage references. (Location Pier 5 Slip 47 — west of Pier 2)

ELEVATION 9.81 FT NAVD88 (2004.65)

Damaged stern rail

11-17-10 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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OM-09
TIME >11:00 AM (HWM Crest)
E-W Floodwall directly south of Pier 2

TOP OF FLOODWALL ELEVATION
12.49 FT NAVDS88 (2004.65)

OM-09 ELEVATION 9.18 FT NAVDS88 (2004.65)

\ Observer’s estimate of top of wave

action

Top of floodwall due south of Pier5  12.52 feet.
(Used as check with prior MVN surveys of same floodwall ... checked to £0.05 ft)

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-17-11
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Appendix 18

Topographic and Hydrographic Cross

Section Data

17th Street Canal

Horizontal Datum: NAD 1983(1992)
Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702
Vertical Datum: NAVD88(2004.65)
Coordinate Units: US survey feet
Distance Units: U.S. survey feet
Height Units: U.S. survey feet

Station/
Name

4+50 Pt01
4+50 Pt02
4+50 Pt03
4+50 Pt04
4+50 Pt05
4+50 Pt06
4+50 Pt07
4+50 Pt08
4+50 Pt09
4+50 Pt10
4+50 Pt11
4+50 Pt12
4+50 Pt13
4+50 Pt14
4+50 Pt15
4+50 Pt16
4+50 Pt17
4+50 Pt18
4+50 Pt19
4+50 Pt20
4+50 Pt21
4+50 Pt22
4+50 Pt23
4+50 Pt24
4+50 Pt25
4+50 Pt26

Northing

554308.30
554309.05
554309.80
554310.55
554311.30
554312.04
554313.54
554314.29
554314.29
554304.86
554304.68
554304.30
554302.55
554303.31
554301.10
554300.64
554299.39
554299.10
554300.15
554292.71
554306.19
554290.72
554288.81
554288.00
554287.25
554285.24

Easting
3664395.55
3664385.58
3664375.61
3664365.64
3664355.67
3664345.69
3664325.75
3664315.78
3664315.78
3664411.67
3664434.30
3664439.71
3664444.77
3664451.02
3664488.35
3664501.78
3664508.51
3664510.12
3664553.69
3664586.90
3664411.28
3664616.05
3664637.51
3664654.64
3664664.44
3664689.27

Elevation

Description
-4.57 SND
-8.67 SND
13.27 SND
14.67 SND
-14.97 SND
16.17 SND
10.97 SND
-18.07 SND
-18.07 CL
1.63 TOE CONC FLDWALL
4.19LSC
0.57SLP
-2.30 E LIMESTONE GRAVEL
-3.95LST
-5.52 NG
-4.98 TOP
-6.26 TOE
-6.18 E BLDG
-5.75E BLDG
-5.64 NG
1.57 TOP EDGE OF RIP RAP
-6.00NG
-5.95NG
-5.52 E ROAD
-5.27 CL ROAD
-5.68 ON ROAD

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

Raw Data

Reference
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
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Station/
Name

4+50 Pt27
4+50 Pt28
4+50 Pt29
4+50 Pt30
4+50 Pt31
4+50 Pt32
4+50 Pt33
4+50 Pt34

5+00 Pt01
5+00 Pt02
5+00 Pt03
5+00 Pt04
5+00 Pt05
5+00 Pt06
5+00 Pt07
5+00 Pt08
5+00 Pt09
5+00 Pt10
5+00 Pt11
5+00 Pt12
5+00 Pt13
5+00 Pt14
5+00 Pt15
5+00 Pt16
5+00 Pt17
5+00 Pt18
5+00 Pt19
5+00 Pt20
5+00 Pt21
5+00 Pt22
5+00 Pt23
5+00 Pt24
5+00 Pt25
5+00 Pt26
5+00 Pt27
5+00 Pt28
5+00 Pt29
5+00 Pt30
5+00 Pt31
5+00 Pt32
5+00 Pt33
5+00 Pt34
5+00 Pt35

5+50 Pt01
5+50 Pt02
5+50 Pt03
5+50 Pt04
5+50 Pt05
5+50 Pt06
5+50 Pt07

11-18-2
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Northing

554283.36
554306.99
554307.11
554305.82
554305.78
554305.38
554305.30
554305.14

554257.70
554258.44
554259.19
554259.94
554260.69
554261.44
554262.18
554262.93
554263.68
554263.68
554256.64
554254.56
554236.03
554236.74
554237.68
554239.89
554239.80
554240.00
554241.14
554242.72
554246.29
554257.04
554248.40
554248.72
554248.75
554253.21
554253.70
554253.85
554256.48
554256.33
554256.33
554256.30
554256.25
554256.10
554255.43

554208.58
554209.33
554210.08
554210.83
554211.58
554212.32
554213.07

Easting
3664716.66
3664401.38
3664398.15
3664412.64
3664413.38
3664414.12
3664416.43
3664423.63

3664401.79
3664391.81
3664381.84
3664371.87
3664361.90
3664351.93
3664341.95
3664331.98
3664322.01
3664322.01
3664394.89
3664430.38
3664708.16
3664699.12
3664695.33
3664670.93
3664660.29
3664651.46
3664619.40
3664587.51
3664555.38
3664400.31
3664524.92
3664499.26
3664478.51
3664449.92
3664442.22
3664434.55
3664407.86
3664408.39
3664409.22
3664409.99
3664410.59
3664412.41
3664420.92

3664388.07
3664378.10
3664368.13
3664358.16
3664348.19
3664338.21
3664328.24

Elevation

Description
-5.62 ON ROAD
1.35TOP RIP RAP
-0.78 WES
12.37 TOP CONC FLDWALL
12.38 TOP CONC FLDWALL
5.20 TOE CONC FLDWALL
5.10 0N LEVEE
4.97 C\L LEVEE

-0.97 SND
-3.37 SND
-9.67 SND
-11.77 SND
15.17 SND
14.87 SND
-16.17 SND
17.47 SND
18.27 SND
-18.27CL
-0.81 WES
4.67LSC
-4.87 NG
-5.63 EDGE SIDEWALK
-5.73 EDGE SIDEWALK
-5.85 E ROAD
-5.30 CL ROAD
-5.58 E ROAD
-4.93NG
-4.59NG
-5.76 NG
1.09 TOP RIP RAP
-6.15NG
-6.45NG
-5.87NG
-4.10LST
-2.47 E LIMESTONE GRAVEL
1.85SLP
1.51 TOP EDGE OF RIP RAP
1.21 TOE CONC FLDWALL
12.42 TOP CONC FLDWALL
12.43TOP CONC FLDWALL
5.23 TOE CONC FLDWALL
5.120N LEVEE
5.07 C\L LEVEE

-5.57 SND

-9.57 SND
-12.37 SND
-10.67 SND
-12.17 SND
-12.57 SND
-17.07 SND

Raw Data

Reference
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc

Book# 060856

Book# 060856

Book# 060856

Book# 060856

Book# 060856

Book# 060856

Book# 060856

Book# 060856

Book# 060856

Book# 060856

17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc

Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
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Station/
Name

5+50 Pt08
5+50 Pt09
5+50 Pt10
5+50 Pt11
5+50 Pt12
5+50 Pt13
5+50 Pt14
5+50 Pt15
5+50 Pt16
5+50 Pt17
5+50 Pt18
5+50 Pt19
5+50 Pt20
5+50 Pt21
5+50 Pt22
5+50 Pt23
5+50 Pt24
5+50 Pt25
5+50 Pt26
5+50 Pt27
5+50 Pt28
5+50 Pt29
5+50 Pt30
5+50 Pt31
5+50 Pt32
5+50 Pt33
5+50 Pt34
5+50 Pt35
5+50 Pt36
5+50 Pt37
5+50 Pt38
5+50 Pt39

14+00 Pt01
14+00 Pt02
14+00 Pt03
14+00 Pt04
14+00 Pt05
14+00 Pt06
14+00 Pt07
14+00 Pt08
14+00 Pt09
14+00 Pt10
14+00 Pt11
14+00 Pt12
14+00 Pt13
14+00 Pt14
14+00 Pt15
14+00 Pt16
14+00 Pt17
14+00 Pt18
14+00 Pt19

Northing

554213.82
554213.82
554204.73
554207.53
554204.37
554203.76
554203.85
554201.76
554200.23
554198.70
554197.95
554197.24
554197.02
554205.41
554197.51
554194.85
554192.44
554190.90
554190.38
554188.78
554187.95
554187.55
554186.61
554185.85
554205.63
554184.45
554205.90
554205.41
554205.56
554205.65
554205.58
554207.78

553360.22
553360.96
553361.71
553362.46
553363.21
553363.96
553364.70
553365.45
553365.45
553355.82
553357.78
553355.13
553355.00
553353.09
553351.11
553349.22
553347.84
553346.16
553345.13

Easting
3664318.27
3664318.27
3664428.27
3664393.26
3664434.23
3664440.09
3664441.09
3664463.77
3664487.39
3664510.20
3664522.39
3664527.49
3664533.58
3664417.29
3664539.09
3664567.75
3664591.82
3664608.64
3664629.83
3664647.16
3664656.76
3664667.56
3664680.62
3664691.78
3664409.65
3664695.45
3664407.33
3664406.50
3664405.82
3664404.99
3664404.92
3664395.24

3664334.46
3664324.48
3664314.51
3664304.54
3664294.57
3664284.60
3664274.62
3664264.65
3664264.65
3664365.99
3664332.18
3664375.99
3664384.04
3664410.26
3664431.85
3664459.28
3664476.87
3664500.90
3664510.79

Elevation

Description

17.57 SND

17.57CL
4.39LSC

-0.85 WES
0.71SLP

-2.63E LIMESTONE GRAVEL
-2.80LST

-3.63NG

-4.13NG

-4.54 NG

-4.33TOP

-6.60 TOE

-6.96 TOE
4.97 C\L LEVEE

-4.52 TOP

-4.00NG

-5.05NG

-5.13NG

-5.65NG

-5.80 E ROAD

-5.46 CL ROAD

-5.86 E ROAD

-5.76 NG

-5.86 EDGE SIDEWALK
4.94 ON LEVEE

-5.81 EDGE SIDEWALK
5.08 TOE CONC FLDWALL

12.33 TOP CONC FLDWALL

12.32 TOP CONC FLDWALL
2.07 TOE CONC FLDWALL
2.02 TOP EDGE OF RIP RAP
1.26 TOP RIP RAP

-1.37 SND
-4.87 SND
12.57 SND
14.57 SND
12.77 SND
10.47 SND
16.17 SND
15.17 SND
15.17CL
2.43FL
-0.72 WES
-0.46 SLP
-2.60LST
-3.26 NG
-3.70 E CONC DRIVEWAY
-3.90 ON CONC DRIVEWAY
-4.10 E BLDG
-4.46 E BLDG
-4.92 ON CONC DRIVEWAY

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

Raw Data

Reference
Book# 060856
Book# 060856
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc

Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
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Station/
Name

14+00 Pt20
14+00 Pt21
14+00 Pt22
14+00 Pt23
14+00 Pt24
14+00 Pt25
14+00 Pt26
14+00 Pt27
14+00 Pt28
14+00 Pt29
14+00 Pt30
14+00 Pt31
14+00 Pt32
14+00 Pt33
14+00 Pt34
14+00 Pt35

14+50 Pt01
14+50 Pt02
14+50 Pt03
14+50 Pt04
14+50 Pt05
14+50 Pt06
14+50 Pt07
14+50 Pt08
14+50 Pt09
14+50 Pt10
14+50 Pt11
14+50 Pt12
14+50 Pt13
14+50 Pt14
14+50 Pt15
14+50 Pt16
14+50 Pt17
14+50 Pt18
14+50 Pt19
14+50 Pt20
14+50 Pt21
14+50 Pt22
14+50 Pt23
14+50 Pt24
14+50 Pt25
14+50 Pt26
14+50 Pt27
14+50 Pt28
14+50 Pt29

15+00 PtO1
15+00 Pt02
15+00 Pt03
15+00 Pt04
15+00 Pt05

11-18-4
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Northing

553343.54
553355.64
553340.86
553340.59
553339.32
553338.48
553337.30
553336.71
553335.20
553356.50
553356.85
553357.14
553357.13
553357.73
553357.78
553358.19

553310.22
553310.96
553311.71
553312.46
553313.21
553313.96
553314.70
553315.45
553315.45
553304.09
553307.30
553304.65
553303.25
553301.34
553300.41
553291.40
553290.39
553290.13
553286.89
553287.28
553305.94
553285.33
553306.32
553307.04
553307.32
553307.28
553308.32
553307.20
553307.38

553258.57
553258.72
553259.47
553260.22
553260.96

Easting
3664540.19
3664362.60
3664565.89
3664569.86
3664587.10
3664598.12
3664606.42
3664616.11
3664634.89
3664355.24
3664349.18
3664348.77
3664348.05
3664347.24
3664347.34
3664336.86

3664337.66
3664327.68
3664317.71
3664307.74
3664297.77
3664287.80
3664277.82
3664267.85
3664267.85
3664364.37
3664345.18
3664372.83
3664382.75
3664405.05
3664428.16
3664537.79
3664563.10
3664567.00
3664585.37
3664596.03
3664358.44
3664602.54
3664352.98
3664346.04
3664345.33
3664344.67
3664337.41
3664343.86
3664344.60

3664362.79
3664360.80
3664350.83
3664340.86
3664330.88

Elevation Description
-5.43 E CONC DRIVEWAY
3.14LSC

-6.02 EDGE SIDEWALK
-6.09 EDGE SIDEWALK
-6.68 NG
-7.05 E ROAD
-6.77 CL ROAD
-7.34E ROAD
-7.48NG
3.72C\L LEVEE
4.15TOE CONC FLDWALL
12.41 TOP CONC FLDWALL
12.36 TOP CONC FLDWALL
1.84 TOE CONC FLDWALL
1.82 TOP EDGE OF RIP RAP
1.39 TOP RIP RAP

-3.97 SND
-6.17 SND
10.57 SND
15.37 SND
16.37 SND
16.27 SND
18.47 SND
17.67 SND
17.67CL
1.76 FL
12.36 TOP CONC FLDWALL
-0.95SLP
-3.41LST
-3.97NG
-4.45E BLDG
-4.26 E BLDG
-5.62 EDGE SIDEWALK
-5.68 EDGE SIDEWALK
-6.57 NG
-6.79 E ROAD
3.12LSC
-6.62 CL ROAD
3.70 C\L LEVEE
4.39 TOE CONC FLDWALL
12.39 TOP CONC FLDWALL
12.41 TOP CONC FLDWALL
-0.78 WES
-0.89 TOE CONC FLDWALL
12.39 TOP CONC FLDWALL

0.03WES
-0.87 SND
-1.27 SND
-5.07 SND
-8.97 SND

Raw Data

Reference
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc

Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc

Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
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Station/
Name

15+00 Pt06
15+00 Pt07
15+00 Pt08
15+00 Pt09
15+00 Pt10
15+00 Pt11
15+00 Pt12
15+00 Pt13
15+00 Pt14
15+00 Pt15
15+00 Pt16
15+00 Pt17
15+00 Pt18
15+00 Pt19
15+00 Pt20
15+00 Pt21
15+00 Pt22
15+00 Pt23
15+00 Pt24
15+00 Pt25
15+00 Pt26
15+00 Pt27
15+00 Pt28
15+00 Pt29
15+00 Pt30
15+00 Pt31
15+00 Pt32

Northing

553261.71
553262.46
553263.21
553263.96
553264.70
553265.45
553255.05
553255.95
553253.89
553252.84
553251.10
553250.52
553242.77
553242.69
553240.83
553240.30
553238.23
553256.04
553237.82
553237.32
553256.53
553256.95
553257.65
553257.20
553257.23
553255.08
553254.79

Easting
3664320.91
3664310.94
3664300.97
3664291.00
3664281.02
3664271.05
3664361.23
3664388.93
3664394.66
3664403.94
3664409.93
3664423.38
3664535.20
3664547.45
3664560.53
3664563.59
3664592.28
3664354.57
3664599.93
3664609.91
3664348.69
3664342.65
3664340.44
3664341.03
3664341.86
3664370.30
3664379.49

Elevation

Description
-10.57 SND
-12.67 SND
-18.27 SND
-18.47 SND
-18.17 SND
-18.07CL
1.89FL
-3.66 NG
-3.76 E CONC SLAB
-3.54 E CONC SLAB
-4.04 NG
-3.58 E BLDG
-4.57 E BLDG
-4.94NG
-5.75 EDGE SIDEWALK
-5.75 EDGE SIDEWALK
-6.69 E ROAD
3.19LSC
-6.57 CL ROAD
-7.13E ROAD
3.87 C\L LEVEE

4.73 TOE CONC FLDWALL
-0.65 TOE CONC FLDWALL
12.46 TOE CONC FLDWALL
12.48 TOE CONC FLDWALL

-1.26 SLP
-3.58LST

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

Raw Data

Reference
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
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Appendix 19

Topographic and Hydrographic Cross
Section Data

London Avenue Canal

Horizontal Datum: NAD 1983(1992)
Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702
Vertical Datum: NAVD88(2004.65)
Coordinate Units: US survey feet
Distance Units: U.S. survey feet
Height Units: U.S. survey feet

Station/
Name

6+00 Pt01
6+00 Pt02
6+00 Pt03
6+00 Pt04
6+00 Pt05
6+00 Pt06
6+00 Pt07
6+00 Pt08
6+00 Pt09
6+00 Pt10
6+00 Pt11
6+00 Pt12
6+00 Pt13
6+00 Pt14
6+00 Pt15
6+00 Pt16
6+00 Pt17
6+00 Pt18
6+00 Pt19
6+00 Pt20
6+00 Pt21
6+00 Pt22
6+00 Pt23
6+00 Pt24
6+00 Pt25
6+00 Pt26

Northing

555623.39
555622.75
555622.11
555621.46
555620.82
555620.18
555619.54
555618.90
555623.39
555618.57
555609.64
555609.40
555609.24
555607.91
555606.89
555605.90
555605.83
555603.95
555603.30
555603.33
555618.45
555603.46
555602.59
555601.32
555601.21
555601.22

Easting
3680423.96
3680413.98
3680404.00
3680394.02
3680384.04
3680374.06
3680364.08
3680354.10
3680423.96
3680350.16
3680210.07
3680204.67
3680199.34
3680180.70
3680165.98
3680159.36
3680148.91
3680124.15
3680117.33
3680116.59
3680339.83
3680115.48
3680098.58
3680082.95
3680080.60
3680079.70

Elevation Description

13.57 SND
13.87 SND
13.77 SND
13.97 SND
12.77 SND
10.47 SND
-5.47 SND
-2.77 SND
13.57CL
-0.95WES
11.54LSC
7.78 SLP
6.11SLP
0.70LST
-0.01NG
-0.76 TOP
-2.13TOE
-2.97 NG
-3.12TOP OF CURB
-3.45TOE OF CURB
2.69TBK
-3.43E ROAD
-2.92 CL ROAD
-3.51 E ROAD
-3.57 TOE OF CURB
-3.21TOP OF CURB

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

Raw Data

Reference
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
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Station/ Raw Data

Name Northing Easting Elevation Description Reference
6+00 Pt27 555601.18 3680076.44 -3.41 EDGE SIDEWALK 17thLONDON.dc
6+00 Pt28 555601.10 3680071.67 -3.50 EDGE SIDEWALK 17thLONDON.dc
6+00 Pt29 555600.16 3680048.85 -2.87 NG 17thLONDON.dc
6+00 Pt30 555596.72 3680024.40 -2.36 NG 17thLONDON.dc
6+00 Pt31 555594.16 3679974.69 -2.65NG 17thLONDON.dc
6+00 Pt32 555617.54 3680324.06 3.02NG 17thLONDON.dc
6+00 Pt33 555615.25 3680298.84 4.23NG 17thLONDON.dc
6+00 Pt34 555613.92 3680275.46 4.78 NG 17thLONDON.dc
6+00 Pt35 555612.80 3680253.85 5.22FST 17thLONDON.dc
6+00 Pt36 555611.83 3680243.05 11.93FSC 17thLONDON.dc
6+00 Pt37 555610.61 3680227.28 12.08 C\L LEVEE 17thLONDON.dc
6+00 Pt38 555610.82 3680224.17 12.120ON LEVEE 17thLONDON.dc
6+50 PtO1 555574.13 3680437.15 -13.17SND Book# 060856
6+50 Pt02 555573.49 3680427.17 -13.57 SND Book# 060856
6+50 Pt03 555572.85 3680417.19 -13.67 SND Book# 060856
6+50 Pt04 555572.21 3680407.21 -14.27 SND Book# 060856
6+50 Pt05 555571.56 3680397.23 -13.47 SND Book# 060856
6+50 Pt06 555570.92 3680387.25 -12.67 SND Book# 060856
6+50 Pt07 555570.28 3680377.27 -9.47 SND Book# 060856
6+50 Pt08 555569.64 3680367.29 -5.37 SND Book# 060856
6+50 Pt09 555569.00 3680357.31 -1.37 SND Book# 060856
6+50 Pt10 555574.13 3680437.15 -13.17CL Book# 060856
6+50 Pt11l 555544.04 3679977.38 -2.78 NG 17thLONDON.dc
6+50 Pt12 555552.53 3680102.70 -2.59 CL ROAD 17thLONDON.dc
6+50 Pt13 555553.66 3680120.69 -2.35TOE OF CURB 17thLONDON.dc
6+50 Pt14 555553.66 3680121.72 -1.93TOP OF CURB 17thLONDON.dc
6+50 Pt15 555554.22 3680127.34 -2.06 NG 17thLONDON.dc
6+50 Pt16 555555.51 3680152.67 -1.85NG 17thLONDON.dc
6+50 Pt17 555555.61 3680160.48 -1.53TOE 17thLONDON.dc
6+50 Pt18 555557.28 3680174.17 -0.23TOP 17thLONDON.dc
6+50 Pt19 555558.09 3680188.58 0.73LST 17thLONDON.dc
6+50 Pt20 555558.32 3680194.83 1.80SLP 17thLONDON.dc
6+50 Pt21 555559.88 3680203.10 2.86 SLP 17thLONDON.dc
6+50 Pt22 555546.53 3680002.34 -2.66 NG 17thLONDON.dc
6+50 Pt23 555560.83 3680227.28 4.78 SLP 17thLONDON.dc
6+50 Pt24 555562.12 3680247.64 7.23SLP 17thLONDON.dc
6+50 Pt25 555563.30 3680256.06 10.64LSC 17thLONDON.dc
6+50 Pt26 555563.83 3680275.16 10.82 C\L LEVEE 17thLONDON.dc
6+50 Pt27 555564.03 3680278.46 10.61 ON LEVEE 17thLONDON.dc
6+50 Pt28 555564.60 3680292.73 10.40FSC 17thLONDON.dc
6+50 Pt29 555566.58 3680302.61 7.77 SLP 17thLONDON.dc
6+50 Pt30 555568.35 3680310.66 5.01SLP 17thLONDON.dc
6+50 Pt31 555566.25 3680316.62 4.26 FST 17thLONDON.dc
6+50 Pt32 555567.29 3680327.18 3.31NG 17thLONDON.dc
6+50 Pt33 555548.29 3680027.68 -2.82NG 17thLONDON.dc
6+50 Pt34 555568.55 3680346.78 2.79NG 17thLONDON.dc
6+50 Pt35 555568.51 3680351.97 0.51SLP 17thLONDON.dc
6+50 Pt36 555568.88 3680357.77 -0.87 WES 17thLONDON.dc
6+50 Pt37 555549.95 3680052.92 -2.76 NG 17thLONDON.dc
6+50 Pt38 555550.82 3680075.67 -3.22 EDGE SIDEWALK 17thLONDON.dc
6+50 Pt39 555551.52 3680080.55 -3.09 EDGE SIDEWALK 17thLONDON.dc
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Station/
Name
6+50 Pt40
6+50 Pt41
6+50 Pt42

7+00 PtO1
7+00 Pt02
7+00 Pt03
7+00 Pt04
7+00 Pt05
7+00 Pt06
7+00 PtO7
7+00 Pt08
7+00 Pt09
7+00 Pt10
7+00 Pt11
7+00 Pt12
7+00 Pt13
7+00 Pt14
7+00 Pt15
7+00 Pt16
7+00 Pt17
7+00 Pt18
7+00 Pt19
7+00 Pt20
7+00 Pt21
7+00 Pt22
7+00 Pt23
7+00 Pt24
7+00 Pt25
7+00 Pt26
7+00 Pt27
7+00 Pt28
7+00 Pt29
7+00 Pt30
7+00 Pt31
7+00 Pt32
7+00 Pt33
7+00 Pt34
7+00 Pt35
7+00 Pt36
7+00 Pt37

15+50 Pt01
15+50 Pt02
15+50 Pt03
15+50 Pt04
15+50 Pt05
15+50 Pt06
15+50 Pt07
15+50 Pt08
15+50 Pt09
15+50 Pt10

Northing

555551.51
555551.43
555551.39

555524.24
555523.60
555522.96
555522.31
555521.67
555521.03
555520.39
555519.74
555524.24
555520.28
555513.84
555512.06
555511.30
555510.49
555509.76
555507.47
555506.29
555505.79
555505.53
555504.81
555519.77
555505.04
555504.21
555502.72
555501.45
555499.75
555499.76
555497.68
555496.73
555494.47
555518.03
555518.97
555516.60
555515.67
555514.99
555517.18
555513.52

554669.76
554669.12
554668.93
554668.03
554667.71
554667.64
554667.32
554665.72
554664.62
554664.24

Easting
3680084.12
3680084.96
3680086.69

3680440.37
3680430.39
3680420.41
3680410.43
3680400.45
3680390.47
3680380.49
3680370.51
3680440.37
3680365.10
3680279.74
3680255.54
3680231.31
3680220.82
3680206.19
3680181.21
3680155.50
3680150.37
3680149.76
3680148.65
3680356.40
3680140.10
3680130.72
3680106.99
3680080.77
3680069.06
3680055.91
3680032.11
3680006.01
3679980.48
3680341.41
3680334.93
3680317.41
3680306.42
3680294.66
3680324.80
3680285.86

3680398.17
3680388.19
3680385.20
3680371.22
3680366.24
3680365.24
3680360.25
3680335.30
3680318.33
3680312.35

Elevation

-3.29 E ROAD

13.16 SND
13.36 SND
-13.56 SND
13.86 SND
13.76 SND
-14.16 SND
10.76 SND
-4.86 SND
-13.16 CL
-0.83WES
1.53LST
0.64 NG
0.22NG
-0.11 TOE
0.61SLP
1.60 TOP
0.85NG

0.73TOP OF CURB
-0.02 TOE OF CURB

-0.07 E ROAD
2.90TBK

-0.30 ON ROAD
-0.71 ON ROAD
-1.68 CL ROAD
-2.56 ON ROAD
-2.78 ON ROAD
-2.78 ON ROAD
-3.01 ON ROAD
-3.02 ON ROAD
-2.91 ON ROAD
3.22FST
3.97SLP
8.73FSC
8.40C\L LEVEE
8.15LSC

7.18 SLP

2.86 SLP

4.29TEF
4.19CL
4.09TOP
3.29TOP
-0.11FL
-2.51 ERK
-3.61NG
-4.21NG
-4.41BLD
-4.59 BLD
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Description
-2.91 TOP OF CURB
-3.26 TOE OF CURB

Raw Data

Reference
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc

Book# 060856

Book# 060856

Book# 060856

Book# 060856

Book# 060856

Book# 060856

Book# 060856

Book# 060856

Book# 060856

17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc

Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
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Station/ Raw Data

Name Northing Easting Elevation Description Reference
15+50 Pt11 554659.29 3680235.51 -5.59 NG Book# 060856
15+50 Pt12 554658.65 3680225.53 -5.49ES Book# 060856
15+50 Pt13 554658.39 3680221.53 -5.49ES Book# 060856
15+50 Pt14 554658.26 3680219.54 -4.79 TOP Book# 060856
15+50 Pt15 554657.69 3680210.56 -4.89 TOP Book# 060856
15+50 Pt16 554657.49 3680207.56 -5.59 TPC Book# 060856
15+50 Pt17 554657.43 3680206.57 -5.99 TPC Book# 060856
15+50 Pt18 554656.66 3680194.59 -5.79CLR Book# 060856
15+50 Pt19 554655.82 3680181.62 -6.29 TEC Book# 060856
15+50 Pt20 554655.76 3680180.62 -5.89TPC Book# 060856
15+50 Pt21 554654.47 3680160.66 -5.39NG Book# 060856
15+50 Pt22 554657.43 3680206.57 -5.99ER Book# 060856
15+50 Pt23 554655.82 3680181.62 -6.29ER Book# 060856
15+50 Pt24 554674.71 3680475.01 -12.86 SND Book# 060856
15+50 Pt25 554674.07 3680465.03 -12.76 SND Book# 060856
15+50 Pt26 554673.42 3680455.05 -12.86 SND Book# 060856
15+50 Pt27 554672.78 3680445.07 -6.86 SND Book# 060856
15+50 Pt28 554672.14 3680435.09 -3.46 SND Book# 060856
15+50 Pt29 554671.50 3680425.11 -1.46 SND Book# 060856
15+50 Pt30 554674.71 3680475.01 -12.86 CL Book# 060856
15+50 Pt31 554670.59 3680424.16 -0.96 WES 17thLONDON.dc
15+50 Pt32 554670.03 3680415.28 1.65TBK 17thLONDON.dc
15+50 Pt33 554669.54 3680410.62 2.44NG 17thLONDON.dc
15+50 Pt34 554668.50 3680400.32 3.12TOE CONC FLDWALL 17thLONDON.dc

15+50 Pt35 554667.93 3680399.87 13.04 TOP EDGE CONC FLDWAL  17thLONDON.dc
15+50 Pt36  554667.96 3680399.17 13.11 TOP EDGE CONC FLDWAL  17thLONDON.dc

16+00 Pt01 554619.93 3680402.38 4.28 TEF Book# 060856
16+00 Pt02 554619.42 3680394.39 3.88CL Book# 060856
16+00 Pt03 554619.03 3680388.41 3.78 RD Book# 060856
16+00 Pt04 554618.33 3680377.43 3.18 TOP Book# 060856
16+00 Pt0O5 554617.88 3680370.44 -1.12FL Book# 060856
16+00 Pt0O6 554617.81 3680369.45 -2.92TOE Book# 060856
16+00 Pt07 554617.43 3680363.46 -3.42NG Book# 060856
16+00 Pt08 554616.33 3680346.49 -3.72EC Book# 060856
16+00 Pt09 554616.01 3680341.50 -3.22TOP Book# 060856
16+00 Pt10 554616.01 3680341.50 -8.82 TOE Book# 060856
16+00 Pt11 554614.34 3680315.56 -7.02TOE Book# 060856
16+00 Pt12 554614.09 3680311.57 -3.22TOP Book# 060856
16+00 Pt13 554614.02 3680310.57 -3.22TOP Book# 060856
16+00 Pt14 554614.02 3680310.57 -4.22 TOE Book# 060856
16+00 Pt15 554613.76 3680306.58 -4.22 BLD Book# 060856
16+00 Pt16 554610.49 3680255.68 -4.59BLD Book# 060856
16+00 Pt17 554610.17 3680250.69 -4.79 TOP Book# 060856
16+00 Pt18 554609.97 3680247.70 -5.29 TOE Book# 060856
16+00 Pt19 554609.39 3680238.72 -5.69 NG Book# 060856
16+00 Pt20 554608.75 3680228.74 -5.69ES Book# 060856
16+00 Pt21 554608.50 3680224.75 -5.69ES Book# 060856
16+00 Pt22 554607.66 3680211.77 -5.79TPC Book# 060856
16+00 Pt23 554607.60 3680210.77 -6.19 TEC Book# 060856
16+00 Pt24 554606.76 3680197.80 -6.09 CLR Book# 060856
16+00 Pt25 554605.93 3680184.83 -6.19 TEC Book# 060856
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Station/
Name
16+00 Pt26
16+00 Pt27
16+00 Pt28
16+00 Pt29
16+00 Pt30
16+00 Pt31
16+00 Pt32
16+00 Pt33
16+00 Pt34
16+00 Pt35
16+00 Pt36
16+00 Pt37
16+00 Pt38
16+00 Pt39
16+00 Pt40
16+00 Pt41
16+00 Pt42

16+50 Pt0O1
16+50 Pt02
16+50 Pt03
16+50 Pt04
16+50 Pt05
16+50 Pt06
16+50 Pt07
16+50 Pt08
16+50 Pt09
16+50 Pt10
16+50 Pt11
16+50 Pt12
16+50 Pt13
16+50 Pt14
16+50 Pt15
16+50 Pt16
16+50 Pt17
16+50 Pt18
16+50 Pt19
16+50 Pt20
16+50 Pt21
16+50 Pt22
16+50 Pt23
16+50 Pt24
16+50 Pt25
16+50 Pt26
16+50 Pt27
16+50 Pt28
16+50 Pt29
16+50 Pt30
16+50 Pt31
16+50 Pt32
16+50 Pt33

Northing

554605.86
554604.58
554625.46
554624.81
554624.17
554623.53
554622.89
554622.24
554621.60
554625.46
554619.52
554618.84
554620.89
554620.75
554619.14
554618.86
554618.87

554570.10
554569.52
554569.14
554568.88
554568.37
554568.11
554567.53
554566.12
554561.94
554561.11
554560.14
554559.50
554557.90
554557.83
554556.93
554556.10
554556.03
554554.68
554575.56
554574.92
554574.28
554573.63
554572.99
554572.35
554571.71
554575.56
554569.65
554569.66
554569.58
554569.79
554570.57
554571.39
554572.17

Easting
3680183.83
3680163.87
3680488.20
3680478.22
3680468.24
3680458.26
3680448.28
3680438.30
3680428.32
3680488.20
3680428.70
3680420.75
3680412.46
3680409.01
3680404.50
3680403.85
3680403.40

3680406.60
3680397.61
3680391.63
3680387.63
3680379.65
3680375.66
3680366.68
3680344.72
3680279.86
3680266.88
3680251.92
3680241.94
3680216.99
3680215.99
3680202.02
3680189.05
3680188.05
3680167.09
3680491.42
3680481.44
3680471.46
3680461.48
3680451.50
3680441.52
3680431.54
3680491.42
3680407.23
3680407.72
3680408.32
3680413.36
3680417.10
3680422.65
3680429.83

Elevation Description

-5.89TPC
-5.29NG
12.26 SND
12.26 SND
12.46 SND
12.66 SND
-5.26 SND
-3.46 SND
-1.16 SND
12.26 CL
-0.92 WES
1.10TOP
1.79TOE
2.95TBK
2.94 TOE CONC FLDWALL
13.01 TOP EDGE CONC FLDWAL
13.01 TOP EDGE CONC FLDWAL

4.38 TEF
3.88CL
3.78 TLV
3.68SLP
-2.62 TOE
-2.82FL
-3.52NG
-4.72BLD
-4.69 BLD
-5.19TC
-5.69TC
-5.79TC
-5.69 TEC
-6.09TPC
-5.79CLR
-6.09 TEC
-5.79TPC
-5.19NG
12.36 SND
12.06 SND
11.96 SND
12.06 SND
-5.26 SND
-3.26 SND
-1.76 SND
12.36 CL
13.00 TOP EDGE CONC FLDWAL
13.03 TOP EDGE CONC FLDWAL
3.21 TOE CONC FLDWALL
3.10 TBK
1.61TOE
1.03TOP
-0.92 WES
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Raw Data

Reference
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc

Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc
17thLONDON.dc

[1-19-5

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Station/ Raw Data

Name Northing Easting Elevation Description Reference
51+00 Pt01 551161.60 3681162.12 -5.82NG Book# 060856
51+00 Pt02 551158.39 3681112.22 -5.62 NG Book# 060856
51+00 Pt03 551156.91 3681089.27 -6.02ER Book# 060856
51+00 Pt04 551156.27 3681079.29 -5.82CLR Book# 060856
51+00 Pt05 551155.50 3681067.32 -6.22 ER Book# 060856
51+00 Pt06 551155.43 3681066.32 -5.92 PL Book# 060856
51+00 Pt07 551155.17 3681062.33 -4.72 SLP Book# 060856
51+00 Pt08 551153.76 3681040.37 -1.52TOP Book# 060856
51+00 Pt09 551152.60 3681022.41 -0.72TOP Book# 060856
51+00 Pt10 551151.83 3681010.43 -2.22BLD Book# 060856
51+00 Pt11 551151.38 3681003.45 -2.82BLD Book# 060856
51+00 Pt12 551156.91 3681089.27 -6.02SD Book# 060856
51+00 Pt13 551156.27 3681079.29 -5.82SD Book# 060856
51+00 Pt14 551155.50 3681067.32 -6.22 SD Book# 060856
51+00 Pt15 551155.43 3681066.32 -5.92 TOE Book# 060856
51+00 Pt16 551152.60 3681022.41 -0.72SD Book# 060856
51+00 Pt17 551151.83 3681010.43 -2.22SD Book# 060856
51+00 Pt18 551151.38 3681003.45 -2.82SD Book# 060856
51+00 Pt19 551149.59 3680975.51 -2.37BLD Book# 060856
51+00 Pt20 551149.14 3680968.52 -0.77TOP Book# 060856
51+00 Pt21 551148.75 3680962.53 -1.67NG Book# 060856
51+00 Pt22 551146.31 3680924.61 0.23TOP Book# 060856
51+00 Pt23 551145.54 3680912.64 -2.77 TOE Book# 060856
51+00 Pt24 551144.19 3680891.68 -3.67 TOE Book# 060856
51+00 Pt25 551143.55 3680881.70 -1.37TOP Book# 060856
51+00 Pt26 551142.32 3680862.74 -2.67NG Book# 060856
51+00 Pt27 551142.00 3680857.75 -3.07FST Book# 060856
51+00 Pt28 551141.36 3680847.77 0.23SLP Book# 060856
51+00 Pt29 551140.65 3680836.79 3.53LSC Book# 060856
51+00 Pt30 551140.46 3680833.80 3.53TEF Book# 060856
51+00 Pt31 551140.46 3680833.80 1291 TPF Book# 060856
51+00 Pt32 551140.40 3680832.80 12.89 TPF Book# 060856
51+00 Pt33 551140.33 3680831.80 3.11TEF Book# 060856
51+00 Pt34 551140.14 3680828.81 3.11TBK Book# 060856
51+00 Pt35 551139.75 3680822.82 0.91TOP Book# 060856
51+00 Pt36 551139.50 3680818.83 -0.89 WES Book# 060856
51+00 Pt37 551133.46 3680725.02 -0.89 WES Book# 060856
51+00 Pt38 551133.07 3680719.04 2.61TBK Book# 060856
51+00 Pt39 551132.49 3680710.06 3.31TEF Book# 060856
51+00 Pt40 551132.49 3680710.06 12.86 TPF Book# 060856
51+00 Pt41 551132.43 3680709.06 12.86 TPF Book# 060856
51+00 Pt42 551132.37 3680708.06 8.01 TEF Book# 060856
51+00 Pt43 551131.79 3680699.08 7.71CLR Book# 060856
51+00 Pt44 551130.95 3680686.11 7.41TOP Book# 060856
51+00 Pt45 551130.63 3680681.12 151 TER Book# 060856
51+00 Pt46 551130.25 3680675.13 0.71FL Book# 060856
51+00 Pt47 551130.18 3680674.13 -0.09 TOE Book# 060856
51+00 Pt48 551129.47 3680663.15 -0.99NG Book# 060856
51+00 Pt49 551126.26 3680613.26 -0.89NG Book# 060856
51+00 Pt50 551123.05 3680563.36 -0.89NG Book# 060856
51+00 Pt51 551119.84 3680513.46 -1.39NG Book# 060856
51+00 Pt52 551118.94 3680499.49 -0.69 FL Book# 060856
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Station/
Name
51+00 Pt53
51+00 Pt54
51+00 Pt55
51+00 Pt56
51+00 Pt57
51+00 Pt58
51+00 Pt59
51+00 Pt60
51+00 Pt61
51+00 Pt62
51+00 Pt63
51+00 Pt64
51+00 Pt65
51+00 Pt66
51+00 Pt67
51+00 Pt68
51+00 Pt69
51+00 Pt70
51+00 Pt71
51+00 Pt72
51+00 Pt73
51+00 Pt74
51+00 Pt75
51+00 Pt76

51+50 Pt01
51+50 Pt02
51+50 Pt03
51+50 Pt04
51+50 Pt05
51+50 Pt06
51+50 Pt07
51+50 Pt08
51+50 Pt09
51+50 Pt10
51+50 Pt11
51+50 Pt12
51+50 Pt13
51+50 Pt14
51+50 Pt15
51+50 Pt16
51+50 Pt17
51+50 Pt18
51+50 Pt19
51+50 Pt20
51+50 Pt21
51+50 Pt22
51+50 Pt23
51+50 Pt24
51+50 Pt25
51+50 Pt26
51+50 Pt27

Northing

551118.30
551117.78
551116.88
551116.62
551116.05
551115.98
551115.08
551113.41
551112.13
551115.98
551149.14
551148.75
551146.31
551145.54
551144.19
551143.55
551142.32
551142.00
551141.36
551139.11
551138.47
551137.83
551137.18
551136.54

551111.70
551108.49
551107.01
551106.30
551105.66
551105.28
551105.08
551104.12
551103.22
551102.19
551111.70
551108.49
551107.01
551106.30
551105.66
551105.28
551105.08
551104.12
551103.22
551099.56
551098.85
551098.47
551097.89
551097.57
551097.05
551096.54
551095.83

Easting
3680489.51
3680481.53
3680467.56
3680463.57
3680454.58
3680453.59
3680439.62
3680413.67
3680393.71
3680453.59
3680968.52
3680962.53
3680924.61
3680912.64
3680891.68
3680881.70
3680862.74
3680857.75
3680847.77
3680812.84
3680802.86
3680792.88
3680782.91
3680772.93

3681165.33
3681115.43
3681092.48
3681081.50
3681071.52
3681065.54
3681062.54
3681047.57
3681033.60
3681017.64
3681165.33
3681115.43
3681092.48
3681081.50
3681071.52
3681065.54
3681062.54
3681047.57
3681033.60
3680976.72
3680965.74
3680959.76
3680950.77
3680945.78
3680937.80
3680929.82
3680918.84

Elevation

-5.01PL
-5.51ER
-4.81CLR
-4.81RD
-5.31ER
-4.76 TPC
-5.11 SWK
-5.71NG
-5.21NG
-4.76 SWK
-0.77 SD
-1.67SD
0.23SD
-2.77SD
-3.67SD
-1.37SD
-2.67SD
-3.07SD
0.23SD
-6.30 SND
10.10 SND
12.00 SND
11.30 SND
11.10CL

-2.52NG
-5.02NG
-6.12ER
-6.12CLR
-6.02ER
-0.52PL
-2.72TOE
-1.72TOP
-3.02TOE
-2.42BLD
-2.52SD
-5.02SD
-6.12SD
-6.12SD
-6.02SD
-0.52SD
-2.72SD
-1.72SD
-3.02SD
-4.34BLD
-4.44TOE
-4.54TOE
-1.84TOP
-3.64 TOE
-3.64 TOE
-0.54TOP
-4.34TOE

Description
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Raw Data

Reference
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856

Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
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Station/ Raw Data

Name Northing Easting Elevation Description Reference
51+50 Pt28 551095.25 3680909.86 -4.14 TOE Book# 060856
51+50 Pt29 551094.42 3680896.89 -0.64 TOP Book# 060856
51+50 Pt30 551093.65 3680884.91 -2.84 TOE Book# 060856
51+50 Pt31 551093.20 3680877.92 -3.34 TOE Book# 060856
51+50 Pt32 551093.01 3680874.93 -1.14TOP Book# 060856
51+50 Pt33 551092.43 3680865.95 -1.84 NG Book# 060856
51+50 Pt34 551092.17 3680861.96 -1.44 FST Book# 060856
51+50 Pt35 551091.46 3680850.98 0.06 SLP Book# 060856
51+50 Pt36 551090.82 3680841.00 3.26LSC Book# 060856
51+50 Pt37 551090.63 3680838.01 3.36 TEF Book# 060856
51+50 Pt38 551090.63 3680838.01 12.88 TPF Book# 060856
51+50 Pt39 551098.85 3680965.74 -4.44 SD Book# 060856
51+50 Pt40 551098.47 3680959.76 -4.54 SD Book# 060856
51+50 Pt41 551097.89 3680950.77 -1.84SD Book# 060856
51+50 Pt42 551097.57 3680945.78 -3.64 SD Book# 060856
51+50 Pt43 551097.05 3680937.80 -3.64 SD Book# 060856
51+50 Pt44 551096.54 3680929.82 -0.54 SD Book# 060856
51+50 Pt45 551095.83 3680918.84 -4.34 SD Book# 060856
51+50 Pt46 551095.25 3680909.86 -4.14 SD Book# 060856
51+50 Pt47 551094.42 3680896.89 -0.64 SD Book# 060856
51+50 Pt48 551093.65 3680884.91 -2.84SD Book# 060856
51+50 Pt49 551093.20 3680877.92 -3.34SD Book# 060856
51+50 Pt50 551093.01 3680874.93 -1.14SD Book# 060856
51+50 Pt51 551092.43 3680865.95 -1.84SD Book# 060856
51+50 Pt52 551092.17 3680861.96 -1.44SD Book# 060856
51+50 Pt53 551090.56 3680837.01 12.87 TPF Book# 060856
51+50 Pt54 551090.50 3680836.01 3.11TEF Book# 060856
51+50 Pt55 551090.31 3680833.02 3.11TBK Book# 060856
51+50 Pt56 551089.73 3680824.04 0.81 TOP Book# 060856
51+50 Pt57 551089.54 3680821.04 -0.89 WES Book# 060856
51+50 Pt58 551083.31 3680724.24 -0.89 WES Book# 060856
51+50 Pt59 551083.24 3680723.25 2.41TBK Book# 060856
51+50 Pt60 551082.53 3680712.27 3.21TEF Book# 060856
51+50 Pt61 551082.53 3680712.27 12.86 TPF Book# 060856
51+50 Pt62 551082.47 3680711.27 12.87 TPF Book# 060856
51+50 Pt63 551082.41 3680710.27 3.94TEF Book# 060856
51+50 Pt64 551081.96 3680703.29 3.44CLR Book# 060856
51+50 Pt65 551081.57 3680697.30 3.04 TRK Book# 060856
51+50 Pt66 551080.86 3680686.32 -2.16 TOE Book# 060856
51+50 Pt67 551080.48 3680680.33 -3.06 FL Book# 060856
51+50 Pt68 551080.22 3680676.34 -4.46 TOE Book# 060856
51+50 Pt69 551079.58 3680666.36 -4.76 NG Book# 060856
51+50 Pt70 551076.37 3680616.47 -4.96 NG Book# 060856
51+50 Pt71 551073.16 3680566.57 -4.96 NG Book# 060856
51+50 Pt72 551069.94 3680516.67 -5.56 NG Book# 060856
51+50 Pt73 551069.11 3680503.70 -5.16 FL Book# 060856
51+50 Pt74 551068.92 3680500.71 -5.46 ES Book# 060856
51+50 Pt75 551068.66 3680496.71 -5.36 ES Book# 060856
51+50 Pt76 551068.02 3680486.73 -5.26 TPC Book# 060856
51+50 Pt77 551067.95 3680485.74 -5.66 ER Book# 060856
51+50 Pt78 551067.12 3680472.76 -4.86 CLR Book# 060856
51+50 Pt79 551066.73 3680466.78 -4.96 RD Book# 060856
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Station/
Name
51+50 Pt80
51+50 Pt81
51+50 Pt82
51+50 Pt83
51+50 Pt84
51+50 Pt85
51+50 Pt86
51+50 Pt87
51+50 Pt88
51+50 Pt89
51+50 Pt90
51+50 Pt91
51+50 Pt92
51+50 Pt93
51+50 Pt94

52+00 PtO1
52+00 Pt02
52+00 Pt03
52+00 Pt04
52+00 Pt05
52+00 Pt06
52+00 Pt07
52+00 Pt08
52+00 Pt09
52+00 Pt10
52+00 Pt11
52+00 Pt12
52+00 Pt13
52+00 Pt14
52+00 Pt15
52+00 Pt16
52+00 Pt17
52+00 Pt18
52+00 Pt19
52+00 Pt20
52+00 Pt21
52+00 Pt22
52+00 Pt23
52+00 Pt24
52+00 Pt25
52+00 Pt26
52+00 Pt27
52+00 Pt28
52+00 Pt29
52+00 Pt30
52+00 Pt31
52+00 Pt32
52+00 Pt33
52+00 Pt34
52+00 Pt35
52+00 Pt36

Northing

551066.28
551066.28
551066.22
551065.51
551065.25
551064.74
551064.29
551063.52
551062.23
551089.22
551088.57
551087.93
551087.29
551086.65
551086.65

551059.10
551058.59
551057.30
551056.53
551055.83
551055.38
551054.67
551054.54
551053.96
551052.16
551059.10
551058.59
551057.30
551056.53
551055.38
551054.67
551054.54
551053.96
551052.16
551050.30
551049.59
551048.95
551047.28
551045.74
551050.30
551049.59
551048.95
551047.28
551045.74
551045.29
551044.39
551042.53
551042.34
551041.89
551041.05
551040.79

Easting
3680459.79
3680459.79
3680458.79
3680447.82
3680443.82
3680435.84
3680428.85
3680416.88
3680396.92
3680816.05
3680806.07
3680796.09
3680786.11
3680776.14
3680776.14

3681126.64
3681118.65
3681098.69
3681086.72
3681075.74
3681068.76
3681057.78
3681055.78
3681046.80
3681018.86
3681126.64
3681118.65
3681098.69
3681086.72
3681068.76
3681057.78
3681055.78
3681046.80
3681018.86
3680989.92
3680978.94
3680968.96
3680943.02
3680919.07
3680989.92
3680978.94
3680968.96
3680943.02
3680919.07
3680912.08
3680898.11
3680869.17
3680866.18
3680859.19
3680846.22
3680842.23

Elevation

-5.26 ER
-4.86 TPC
-4.86 TPC
-4.86 ES
-4.76 ES
-4.71ES
-4.76 ES
-4.76 NG
-4.86 NG
-4.90 SND
-9.70 SND
11.30 SND
11.60 SND
11.30 SND
11.30CL

-4.42 BLD
-4.22NG
-6.42ER
-6.12CLR
-6.32ER
-0.92PL
-0.52 TOP
-2.22TOE
-1.02 TOP
-1.72NG
-4.42 SD
-4.22 SD
-6.42 SD
-6.12SD
-0.92SD
-0.52SD
-2.22SD
-1.02SD
-1.72SD
-3.04SD
0.06 SD
0.56 SD
-4.54SD
-3.54SD
-3.04 TOE
0.06 TOP
0.56 TOP
-4.54TOE
-3.54SLP
-0.24TOP
-2.54TOE
-1.44NG
-0.94FST
-0.34SLP
3.16LSC
3.46 TEF

Description
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Raw Data

Reference
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856

Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
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Station/ Raw Data

Name Northing Easting Elevation Description Reference
52+00 Pt37 551040.79 3680842.23 12.90 TPF Book# 060856
52+00 Pt38 551045.29 3680912.08 -0.24 SD Book# 060856
52+00 Pt39 551044.39 3680898.11 -2.54 SD Book# 060856
52+00 Pt40 551040.73 3680841.23 12.87 TPF Book# 060856
52+00 Pt41 551040.67 3680840.23 3.31TEF Book# 060856
52+00 Pt42 551040.41 3680836.24 3.31TBK Book# 060856
52+00 Pt43 551039.96 3680829.25 1.21TOP Book# 060856
52+00 Pt44 551039.70 3680825.26 -0.89 WES Book# 060856
52+00 Pt45 551033.47 3680728.46 -0.89 WES Book# 060856
52+00 Pt46 551033.28 3680725.47 2.81 TBK Book# 060856
52+00 Pt47 551032.76 3680717.48 2.91TEF Book# 060856
52+00 Pt48 551032.76 3680717.48 12.88 TPF Book# 060856
52+00 Pt49 551032.70 3680716.49 12.89 TPF Book# 060856
52+00 Pt50 551032.64 3680715.49 3.61TEF Book# 060856
52+00 Pt51 551032.19 3680708.50 3.41CLR Book# 060856
52+00 Pt52 551031.67 3680700.52 3.01TOP Book# 060856
52+00 Pt53 551031.16 3680692.54 -1.89 TOE Book# 060856
52+00 Pt54 551030.52 3680682.56 -3.09FL Book# 060856
52+00 Pt55 551030.45 3680681.56 -4.29 TOE Book# 060856
52+00 Pt56 551029.68 3680669.58 -4.99NG Book# 060856
52+00 Pt57 551026.47 3680619.69 -4.89 NG Book# 060856
52+00 Pt58 551023.26 3680569.79 -5.19NG Book# 060856
52+00 Pt59 551020.04 3680519.89 -5.19NG Book# 060856
52+00 Pt60 551019.08 3680504.92 -4.69 FL Book# 060856
52+00 Pt61 551018.95 3680502.93 -4.89ES Book# 060856
52+00 Pt62 551018.76 3680499.93 -4.99ES Book# 060856
52+00 Pt63 551018.05 3680488.96 -4.99TPC Book# 060856
52+00 Pt64 551017.99 3680487.96 -5.44 ER Book# 060856
52+00 Pt65 551017.15 3680474.99 -5.09CLR Book# 060856
52+00 Pt66 551016.83 3680470.00 -5.09RD Book# 060856
52+00 Pt67 551016.38 3680463.01 -5.49 ER Book# 060856
52+00 Pt68 551016.25 3680461.01 -5.19TPC Book# 060856
52+00 Pt69 551015.55 3680450.04 -5.29ES Book# 060856
52+00 Pt70 551015.29 3680446.05 -4.99ES Book# 060856
52+00 Pt71 551014.13 3680428.08 -4.59BLD Book# 060856
52+00 Pt72 551039.32 3680819.27 -6.00 SND Book# 060856
52+00 Pt73 551038.67 3680809.29 -9.00 SND Book# 060856
52+00 Pt74 551038.03 3680799.31 -9.70 SND Book# 060856
52+00 Pt75 551037.39 3680789.33 -10.40 SND Book# 060856
52+00 Pt76 551036.75 3680779.36 -11.20SND Book# 060856
52+00 Pt77 551036.10 3680769.38 -11.60 SND Book# 060856
52+00 Pt78 551036.10 3680769.38 -11.60CL Book# 060856
58+50 Pt01 550406.72 3681110.51 -3.93NG Book# 060856
58+50 Pt02 550405.12 3681085.56 -4.13NG Book# 060856
58+50 Pt03 550404.03 3681068.59 -3.23BLD Book# 060856
58+50 Pt04 550401.46 3681028.68 -3.73BLD Book# 060856
58+50 Pt05 550400.30 3681010.71 -3.93NG Book# 060856
58+50 Pt06 550398.69 3680985.76 -3.83NG Book# 060856
58+50 Pt07 550397.09 3680960.82 -3.63NG Book# 060856
58+50 Pt08 550395.48 3680935.87 -3.23NG Book# 060856
58+50 Pt09 550394.52 3680920.90 -2.33FL Book# 060856
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Station/
Name
58+50 Pt10
58+50 Pt11l
58+50 Pt12
58+50 Pt13
58+50 Pt14
58+50 Pt15
58+50 Pt16
58+50 Pt17
58+50 Pt18
58+50 Pt19
58+50 Pt20
58+50 Pt21
58+50 Pt22
58+50 Pt23
58+50 Pt24
58+50 Pt25
58+50 Pt26
58+50 Pt27
58+50 Pt28

59+00 Pt01
59+00 Pt02
59+00 Pt03
59+00 Pt04
59+00 Pt05
59+00 Pt06
59+00 Pt07
59+00 Pt08
59+00 Pt09
59+00 Pt10
59+00 Pt11
59+00 Pt12
59+00 Pt13
59+00 Pt14
59+00 Pt15
59+00 Pt16
59+00 Pt17
59+00 Pt18
59+00 Pt19
59+00 Pt20
59+00 Pt21
59+00 Pt22
59+00 Pt23
59+00 Pt24
59+00 Pt25
59+00 Pt26
59+00 Pt27
59+00 Pt28
59+00 Pt29
59+00 Pt30
59+00 Pt31
59+00 Pt32

Northing

550394.20
550393.87
550393.10
550392.53
550392.53
550392.46
550392.40
550392.20
550392.08
550392.08
550392.08
550391.95
550391.30
550390.66
550390.02
550389.38
550388.73
550388.09
550388.09

550356.83
550355.22
550354.71
550349.89
550348.80
550347.19
550345.58
550344.56
550343.98
550343.21
550342.76
550344.56
550342.76
550342.69
550342.63
550342.31
550342.31
550342.24
550341.86
550335.24
550335.18
550334.53
550334.53
550334.47
550334.28
550334.28
550334.21
550341.86
550341.41
550340.77
550340.12
550339.48

Easting
3680915.91
3680910.92
3680898.94
3680889.96
3680889.96
3680888.97
3680887.97
3680884.97
3680882.98
3680882.98
3680882.98
3680880.98
3680871.00
3680861.02
3680851.04
3680841.06
3680831.09
3680821.11
3680821.11

3681113.72
3681088.77
3681080.78
3681005.94
3680988.97
3680964.03
3680939.08
3680923.11
3680914.13
3680902.15
3680895.17
3680923.11
3680895.17
3680894.17
3680893.17
3680888.18
3680888.18
3680887.19
3680881.20
3680778.41
3680777.41
3680767.43
3680767.43
3680766.44
3680763.44
3680763.44
3680762.44
3680881.20
3680874.21
3680864.23
3680854.25
3680844.27

Elevation
-1.73TOE
-0.23SLP

2.97LSC
3.67 TEF
12.72 TPF
12.72 TPF
4.17 TEF
3.87TBK
3.20 TSP
-1.23WES
-1.50 SND
-1.90 SND
-4.50 SND
-6.10 SND
-9.60 SND
-10.10 SND
-9.90 SND
-8.10 SND
-8.10CL

-4.23DRV
-4.03 DRV
-3.93BLD
-3.63BLD
-3.63NG
-3.73NG
-3.83NG
-3.53FL
-0.73NG
3.17LSC
3.67TEF
-3.53TOE
12.77TPF
12.77TPF
3.27TEF
2.87TBK
3.77TSP
1.17TOE
-1.23WE
-1.23WES
1.17TOP
2.17TOE
3.87 TSP
2.87TBK
3.57TEF
12.87 TPF
12.87 TPF
-3.22 SND
-6.62 SND
-9.52 SND
-9.92 SND
-9.82 SND

Description
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Raw Data

Reference
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856

Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
Book# 060856
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Station/ Raw Data

Name Northing Easting Elevation Description Reference
59+00 Pt33 550338.84 3680834.29 -9.92 SND Book# 060856
59+00 Pt34 550338.20 3680824.32 -9.62 SND Book# 060856
59+00 Pt35 550337.55 3680814.34 -9.92 SND Book# 060856
59+00 Pt36 550336.91 3680804.36 -10.62 SND Book# 060856
59+00 Pt37 550336.27 3680794.38 -8.02 SND Book# 060856
59+00 Pt38 550335.63 3680784.40 -2.22 SND Book# 060856
59+00 Pt39 550338.20 3680824.32 -9.62CL Book# 060856
59+50 Pt01 550306.93 3681116.94 -4.13NG Book# 060856
59+50 Pt02 550305.32 3681091.99 -3.43NG Book# 060856
59+50 Pt03 550304.48 3681079.02 -3.73BLD Book# 060856
59+50 Pt04 550302.24 3681044.09 -3.38BLD Book# 060856
59+50 Pt05 550300.50 3681017.14 -2.98 NG Book# 060856
59+50 Pt06 550298.90 3680992.19 -3.38NG Book# 060856
59+50 Pt07 550297.29 3680967.25 -3.58 NG Book# 060856
59+50 Pt08 550295.68 3680942.30 -3.58 NG Book# 060856
59+50 Pt09 550294.66 3680926.33 -2.98 FL Book# 060856
59+50 Pt10 550294.08 3680917.35 -1.08 SLP Book# 060856
59+50 Pt11 550293.31 3680905.37 3.42LSC Book# 060856
59+50 Pt12 550292.86 3680898.39 9.57 TEF Book# 060856
59+50 Pt13 550294.66 3680926.33 2.77 TOE Book# 060856
59+50 Pt14 550292.86 3680898.39 12.77 TPF Book# 060856
59+50 Pt15 550292.79 3680897.39 12.77 TPF Book# 060856
59+50 Pt16 550292.73 3680896.39 2.97 TEF Book# 060856
59+50 Pt17 550292.41 3680891.40 2.67 TBK Book# 060856
59+50 Pt18 550292.41 3680891.40 4.07 TSP Book# 060856
59+50 Pt19 550292.34 3680890.41 -0.23TOE Book# 060856
59+50 Pt20 550292.09 3680886.41 -1.23WES Book# 060856
59+50 Pt21 550292.41 3680891.40 -0.42 SND Book# 060856
59+50 Pt22 550292.15 3680887.41 -0.92 SND Book# 060856
59+50 Pt23 550291.51 3680877.43 -5.22 SND Book# 060856
59+50 Pt24 550290.87 3680867.45 -10.02 SND Book# 060856
59+50 Pt25 550290.22 3680857.47 -10.32 SND Book# 060856
59+50 Pt26 550289.58 3680847.49 -10.22 SND Book# 060856
59+50 Pt27 550288.94 3680837.51 -10.02 SND Book# 060856
59+50 Pt28 550288.30 3680827.54 -10.22 SND Book# 060856
59+50 Pt29 550288.30 3680827.54 -10.22CL Book# 060856
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Appendix 20

Topographic and Hydrographic Cross

Section Data

Inner Harbor Navigation Canal -- East Bank

Horizontal Datum: NAD 1983(1992)
Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702
Vertical Datum: NAVD88(2004.65)
Coordinate Units: US survey feet
Distance Units: U.S. survey feet
Height Units: U.S. survey feet

Station/
Name

0+00 Pt01
0+00 Pt02
0+00 Pt03
0+00 Pt04
0+00 Pt05
0+00 Pt06
0+00 Pt07
0+00 Pt08
0+00 Pt09
0+00 Pt10
0+00 Pt11
0+00 Pt12
0+00 Pt13
0+00 Pt14
0+00 Pt15
0+00 Pt16
0+00 Pt17
0+00 Pt18
0+00 Pt19
0+00 Pt20
0+00 Pt21
0+00 Pt22
0+00 Pt23
0+00 Pt24
0+00 Pt25
0+00 Pt26

Northing

540620.99
540625.90
540630.81
540635.71
540640.62
540645.53
540650.43
540655.34
540660.25
540665.15
540670.06
540674.97
540679.87
540684.78
540689.69
540694.59
540699.50
540699.50
540618.04
540602.86
540600.82
540600.63
540600.03
540596.72
540593.03
540585.06

Easting
3696285.94
3696266.56
3696247.17
3696227.78
3696208.39
3696189.00
3696169.61
3696150.22
3696130.83
3696111.45
3696092.06
3696072.67
3696053.28
3696033.89
3696014.50
3695995.11
3695975.72
3695975.72
3696297.59
3696365.81
3696368.24
3696371.06
3696373.23
3696384.48
3696399.09
3696424.74

Elevation

-1.91SND
-5.71SND

-15.31 SND
-20.61 SND
-23.31 SND
-23.61 SND
-25.81 SND
-27.91 SND
-28.31 SND
-27.81 SND
-29.31 SND
-33.31SND
-34.71 SND
-37.61 SND
-38.51 SND
-39.71 SND
-38.51 SND
-38.51CL

-0.69 WES
5.07TOP
2.90TOE

2.58 TOE
4.25TOP
1.84TOE

0.60 E ROAD
0.19 ON ROAD

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

Description

Raw Data
Reference
Book# 060858
Book# 060858
Book# 060858
Book# 060858
Book# 060858
Book# 060858
Book# 060858
Book# 060858
Book# 060858
Book# 060858
Book# 060858
Book# 060858
Book# 060858
Book# 060858
Book# 060858
Book# 060858
Book# 060858
Book# 060858
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
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Station/ Raw Data

Name Northing Easting  Elevation Description Reference
0+00 Pt27 540574.15 3696471.53 -0.750N ROAD IHNCEAST.dc
0+00 Pt28 540561.63 3696520.23 -1.34 ON ROAD IHNCEAST.dc
0+00 Pt29 540549.86 3696566.48 -1.54 ON ROAD IHNCEAST.dc
0+00 Pt30 540616.01 3696307.35 0.70 TOE IHNCEAST.dc
0+00 Pt31 540537.04 3696618.07 -1.930N ROAD IHNCEAST.dc
0+00 Pt32 540524.48 3696668.27 -2.48 ON ROAD IHNCEAST.dc
0+00 Pt33 540508.83 3696729.95 -3.330N ROAD IHNCEAST.dc
0+00 Pt34 540496.44 3696775.74 -4.74 ON ROAD IHNCEAST.dc
0+00 Pt35 540484.56 3696820.81 -5.550N ROAD IHNCEAST.dc
0+00 Pt36 540613.89 3696314.74 2.04TBK IHNCEAST.dc
0+00 Pt37 540608.41 3696337.61 2.36 TOE IHNCEAST.dc
0+00 Pt38 540603.19 3696357.00 4.73TOP IHNCEAST.dc
0+00 Pt39 540601.74 3696362.30 5.20 TOE CONC FLDWALL IHNCEAST.dc

0+00 Pt40 540601.98 3696362.82 12.62 TOP EDGE CONC FLDWAL IHNCEAST.dc
0+00 Pt41 540602.19 3696363.60 12.64 TOP EDGE CONC FLDWAL IHNCEAST.dc

0+00 Pt42 540602.43 3696364.03 5.34 TOE CONC FLDWALL IHNCEAST.dc
0+50 PtO1 540572.61 3696273.77 -1.41 SND Book# 060858
0+50 Pt02 540577.52 3696254.38 -2.71 SND Book# 060858
0+50 Pt03 540582.42 3696234.99 -9.31SND Book# 060858
0+50 Pt04 540587.33 3696215.60 -19.51 SND Book# 060858
0+50 Pt05 540592.24 3696196.21 -25.81 SND Book# 060858
0+50 Pt06 540597.14 3696176.82 -27.71 SND Book# 060858
0+50 Pt07 540602.05 3696157.43 -29.61 SND Book# 060858
0+50 Pt08 540606.96 3696138.04 -31.31SND Book# 060858
0+50 Pt09 540611.86 3696118.66 -31.71 SND Book# 060858
0+50 Pt10 540616.77 3696099.27 -32.41 SND Book# 060858
0+50 Pt11 540621.68 3696079.88 -32.71 SND Book# 060858
0+50 Pt12 540626.58 3696060.49 -34.01 SND Book# 060858
0+50 Pt13 540631.49 3696041.10 -34.81 SND Book# 060858
0+50 Pt14 540636.40 3696021.71 -36.41 SND Book# 060858
0+50 Pt15 540641.30 3696002.32 -39.11 SND Book# 060858
0+50 Pt16 540646.21 3695982.93 -40.21 SND Book# 060858
0+50 Pt17 540651.12 3695963.55 -40.61 SND Book# 060858
0+50 Pt18 540430.84 3696834.47 -4.97 NG-JUNK PILE IHNCEAST.dc
0+50 Pt19 540466.11 3696694.41 -5.85TOE IHNCEAST.dc
0+50 Pt20 540470.01 3696678.90 -5.82 TOE IHNCEAST.dc
0+50 Pt21 540477.87 3696653.85 -3.95SLP IHNCEAST.dc
0+50 Pt22 540483.44 3696626.44 -2.89SLP IHNCEAST.dc
0+50 Pt23 540486.15 3696614.10 -1.11TOP IHNCEAST.dc
0+50 Pt24 540494.87 3696582.29 -1.10NG IHNCEAST.dc
0+50 Pt25 540506.16 3696535.65 -0.76 NG IHNCEAST.dc
0+50 Pt26 540516.50 3696492.38 0.00NG IHNCEAST.dc
0+50 Pt27 540527.14 3696453.62 0.90 E LEVEE RAMP IHNCEAST.dc
0+50 Pt28 540533.00 3696429.73 1.66 C\L LEVEE RAMP IHNCEAST.dc
0+50 Pt29 540440.31 3696796.19 -5.00 NG-JUNK PILE IHNCEAST.dc
0+50 Pt30 540538.27 3696409.97 2.00 E LEVEE RAMP IHNCEAST.dc
0+50 Pt31 540538.91 3696405.81 2.06 TOE IHNCEAST.dc
0+50 Pt32 540539.20 3696402.32 3.31TOP IHNCEAST.dc
0+50 Pt33 540540.46 3696401.30 3.25EDGE CONC SLAB IHNCEAST.dc
0+50 Pt34 540541.79 3696394.91 3.17 EDGE CONC SLAB IHNCEAST.dc
0+50 Pt35 540541.98 3696393.80 3.60 TOP IHNCEAST.dc
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Station/
Name

0+50 Pt36
0+50 Pt37
0+50 Pt38
0+50 Pt39
0+50 Pt40
0+50 Pt41
0+50 Pt42
0+50 Pt43
0+50 Pt44
0+50 Pt45
0+50 Pt46
0+50 Pt47
0+50 Pt48
0+50 Pt49
0+50 Pt50
0+50 Pt51
0+50 Pt52
0+50 Pt53
0+50 Pt54
0+50 Pt55
0+50 Pt56
0+50 Pt57
0+50 Pt58

41+65 Pt01
41+65 Pt02
41+65 Pt03
41+65 Pt04
41+65 Pt05
41+65 Pt06
41+65 Pt07
41+65 Pt08
41+65 Pt09
41+65 Pt10
41+65 Pt11
41+65 Pt12
41+65 Pt13
41+65 Pt14
41+65 Pt15
41+65 Pt16
41+65 Pt17
41+65 Pt18
41+65 Pt19
41+65 Pt20
41+65 Pt21
41+65 Pt22
41+65 Pt23
41+65 Pt24
41+65 Pt25
41+65 Pt26
41+65 Pt27
41+65 Pt28

Northing

540543.79
540544.76
540545.18
540546.37
540451.07
540546.58
540546.79
540546.84
540547.01
540547.28
540548.50
540550.06
540555.74
540566.29
540566.97
540453.92
540570.29
540570.59
540457.03
540458.75
540460.77
540461.75
540463.53

536592.68
536599.52
536606.36
536613.20
536620.04
536626.88
536633.72
536640.56
536647.40
536653.22
536661.08
536667.92
536674.76
536681.60
536688.45
536695.29
536702.13
536708.97
536715.81
536715.81
536529.11
536447.32
536445.62
536445.33
536444.42
536434.58
536536.90
536545.27

Easting
3696388.33
3696382.74
3696380.63
3696377.71
3696758.62
3696377.83
3696376.33
3696375.81
3696374.68
3696374.47
3696370.52
3696364.80
3696341.16
3696298.04
3696296.64
3696734.98
3696284.54
3696282.74
3696732.78
3696722.95
3696717.19
3696713.81
3696707.30

3695205.28
3695186.49
3695167.69
3695148.90
3695130.10
3695111.31
3695092.52
3695073.72
3695054.93
3695038.95
3695017.34
3694998.55
3694979.75
3694960.96
3694942.17
3694923.37
3694904.58
3694885.78
3694866.99
3694866.99
3695379.06
3695605.21
3695611.19
3695613.70
3695615.88
3695637.87
3695358.43
3695338.01

Elevation Description

3.91TOE
5.57TOP
3.44TOE
3.93 TOE FLDWALL
-4.86 NG-JUNK PILE
5.18 TOP
5.33 TOE CONC FLDWALL
12.56 TOP EDGE CONC FLDWAL
12.59 TOP EDGE CONC FLDWAL
6.55 TOE CONC FLDWALL
6.31TOP
5.30 TOE
4.55NG
3.37TBK
1.92 TOP EDGE OF RIP RAP
-5.40 NG-JUNK PILE
-0.58 EDGE RIP RAP
-0.75 WES
-5.35E ROAD
-5.32CL ROAD
-5.26 E ROAD
-5.45TOE
-4.07 TOP

-1.61 SND

-3.41 SND

-5.51 SND

-6.81 SND

-5.11 SND

-8.11 SND

-9.41 SND

-9.31 SND
14.11 SND
10.21 SND
20.61 SND
22.31 SND
24.21 SND
25.91 SND
27.21 SND
30.31SND
32.41SND
32.91SND
32.51SND
32.51CL

0.08 EDGE OF BLDG
-2.60 E ROAD
-2.35TOE
-1.72FL/ TOP
-1.66 E CONC SLAB
-1.87NG

-0.18 ON ASPHALT
-0.14 ON ASPHALT
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Station/ Raw Data

Name Northing Easting  Elevation Description Reference
41+65 Pt29  536552.27 3695316.52 0.32E ASPHALT IHNCEAST.dc
41+65 Pt30  536552.42 3695315.70 0.68 FL IHNCEAST.dc
41+65 Pt31  536557.52 3695303.01 0.61LST IHNCEAST.dc
41+65 Pt32  536495.48 3695471.57 -0.43 EDGE OF BLDG IHNCEAST.dc
41+65 Pt33  536560.61 3695291.92 4.04 SLP IHNCEAST.dc
41+65 Pt34  536563.67 3695283.89 7.07LSC IHNCEAST.dc
41+65 Pt35 536566.30 3695277.43 7.49 TOE CONC FLDWALL IHNCEAST.dc

41+65 Pt36  536566.87 3695275.99 13.40 TOP EDGE CONC FLDWAL IHNCEAST.dc
41+65 Pt37  536566.93 3695275.76 13.40 TOP EDGE CONC FLDWAL IHNCEAST.dc

41+65 Pt38 536566.81 3695275.33 7.09 TOE CONC FLDWALL IHNCEAST.dc
41+65 Pt39 536567.71 3695272.24 6.56 FSC IHNCEAST.dc
41+65 Pt40 536570.58 3695264.23 4.42 SLP IHNCEAST.dc
41+65 Pt41 536576.09 3695253.19 2.41FST IHNCEAST.dc
41+65 Pt42 536572.34 3695260.25 3.47 EDGE RIP RAP IHNCEAST.dc
41+65 Pt43  536486.69 3695496.80 -0.66 NG IHNCEAST.dc
41+65 Pt44  536578.11 3695243.26 1.83 0N RIP RAP IHNCEAST.dc
41+65 Pt45 536584.67 3695225.90 2.02TBK IHNCEAST.dc
41+65 Pt46  536587.40 3695219.91 0.60 ON RIP RAP IHNCEAST.dc
41+65 Pt47 536589.74 3695212.70 0.36 ON RIP RAP IHNCEAST.dc
41+65 Pt48 536592.41 3695208.94 -0.44 WES IHNCEAST.dc
41+65 Pt49 536479.14 3695518.73 -1.04 FL IHNCEAST.dc
41+65 Pt50 536476.96 3695521.38 -1.12TOP IHNCEAST.dc
41+65 Pt51 536465.26 3695553.77 -3.49TOE IHNCEAST.dc
41+65 Pt52 536458.24 3695573.47 -3.35NG IHNCEAST.dc
41+65 Pt53  536453.15 3695588.28 -2.90 E ROAD IHNCEAST.dc
41+65 Pt54  536450.37 3695597.45 -2.68 CL ROAD IHNCEAST.dc
44+00 Pt01 536406.14 3695030.86 -2.01 SND Book# 060858
44+00 Pt02 536412.98 3695012.06 -7.01SND Book# 060858
44+00 Pt03  536419.82 3694993.27 -11.71 SND Book# 060858
44+00 Pt04 536426.66 3694974.47 -16.81 SND Book# 060858
44+00 Pt0O5 536433.50 3694955.68 -19.01 SND Book# 060858
44+00 Pt0O6  536440.34 3694936.89 -21.81 SND Book# 060858
44+00 Pt07 536447.18 3694918.09 -24.71 SND Book# 060858
44+00 Pt08 536454.02 3694899.30 -26.71 SND Book# 060858
44+00 Pt09 536460.86 3694880.50 -27.61 SND Book# 060858
44+00 Pt10 536467.70 3694861.71 -29.41 SND Book# 060858
44+00 Pt11 536474.54 3694842.92 -33.21 SND Book# 060858
44+00 Pt12 536481.38 3694824.12 -35.21 SND Book# 060858
44+00 Pt13 536488.22 3694805.33 -33.71SND Book# 060858
44+00 Pt14 536495.06 3694786.53 -31.31SND Book# 060858
44+00 Pt15 536481.38 3694824.12 -35.21CL Book# 060858
44+00 Pt16 536276.14 3695387.94 -2.60 ON ASPHALT IHNCEAST.dc
44+00 Pt17 536344.15 3695200.94 -1.92NG IHNCEAST.dc
44+00 Pt18 536361.78 3695153.02 -1.70NG IHNCEAST.dc
44+00 Pt19 536370.54 3695124.49 -1.05FST IHNCEAST.dc
44+00 Pt20 536374.84 3695118.57 0.09SLP IHNCEAST.dc
44+00 Pt21 536381.12 3695099.85 6.44 SLP IHNCEAST.dc
44+00 Pt22 536382.54 3695096.06 7.42FSC IHNCEAST.dc
44+00 Pt23 536384.16 3695091.34 7.64 TOE CONC FLDWALL IHNCEAST.dc
44+00 Pt24 536384.80 3695089.70 13.27 TOP CONC FLDWALL IHNCEAST.dc
44+00 Pt25 536384.94 3695089.47 13.33TOP CONC FLDWALL IHNCEAST.dc
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Station/
Name

44+00 Pt26
44+00 Pt27
44+00 Pt28
44+00 Pt29
44+00 Pt30
44+00 Pt31
44+00 Pt32
44+00 Pt33
44+00 Pt34
44+00 Pt35
44+00 Pt36
44+00 Pt37
44+00 Pt38
44+00 Pt39
44+00 Pt40
44+00 Pt41
44+00 Pt42
44+00 Pt43
44+00 Pt44

44+50 Pt01
44+50 Pt02
44+50 Pt03
44+50 Pt04
44+50 Pt05
44+50 Pt06
44+50 Pt07
44+50 Pt08
44+50 Pt09
44+50 Pt10
44+50 Pt11
44+50 Pt12
44+50 Pt13
44+50 Pt14
44+50 Pt15
44+50 Pt16
44+50 Pt17
44+50 Pt18
44+50 Pt19
44+50 Pt20
44+50 Pt21
44+50 Pt22
44+50 Pt23
44+50 Pt24
44+50 Pt25
44+50 Pt26
44+50 Pt27
44+50 Pt28
44+50 Pt29
44+50 Pt30
44+50 Pt31
44+50 Pt32

Northing

536384.56
536285.82
536385.92
536386.56
536389.94
536393.08
536396.09
536398.09
536400.58
536402.38
536404.59
536405.06
536297.66
536297.91
536298.27
536300.01
536300.64
536311.01
536327.54

536359.05
536365.89
536372.73
536379.57
536386.41
536393.25
536400.09
536406.93
536413.77
536420.61
536427.45
536434.29
536434.29
536359.82
536339.39
536338.27
536338.05
536337.93
536338.25
536336.73
536333.22
536329.27
536328.62
536320.06
536358.78
536311.20
536297.15
536282.05
536278.56
536278.34
536273.27
536268.34

Easting
3695088.99
3695362.99
3695086.56
3695082.90
3695075.35
3695065.91
3695058.76
3695055.03
3695045.72
3695039.41
3695035.14
3695030.21
3695328.47
3695328.17
3695328.33
3695322.96
3695322.29
3695294.05
3695247.41

3695013.64
3694994.84
3694976.05
3694957.25
3694938.46
3694919.67
3694900.87
3694882.08
3694863.28
3694844.49
3694825.70
3694806.90
3694806.90
3695014.89
3695066.75
3695068.71
3695069.01
3695069.34
3695071.23
3695076.09
3695082.70
3695094.82
3695102.11
3695119.20
3695015.11
3695148.26
3695183.94
3695227.17
3695235.61
3695236.31
3695249.27
3695262.80

Elevation

Description
6.80 TOE CONC FLDWALL
-2.800ON ASPHALT

6.34 FSC

5.28 SLP

3.01FST

2.81NG

2.60 TOE

3.06 TOP

3.38 TBK

1.36 EDGE RIP RAP

1.97 ON RIP RAP

-0.57 WES

-3.10E ROAD

-3.04 TOE OF CURB

-2.72 TOE OF CURB

-2.74 TOE OF CURB
-2.49NG

-2.06 NG

-1.95NG

-1.41 SND
-7.61 SND
11.31SND
17.11 SND
19.51 SND
21.61 SND
24.41 SND
26.41 SND
27.81 SND
30.21 SND
33.11SND
35.61 SND
35.61CL
-0.67 WES
6.67 FSC
6.91 TOE CONC FLDWALL
13.32TOP CONC FLDWALL
13.30 TOP CONC FLDWALL
7.56 TOE CONC FLDWALL
7.23LSC
5.45SLP
1.11SLP
-0.54TOE
-2.23NG
0.450ON RIP RAP
-2.36 NG
-2.79NG
-2.34E CONC DRIVEWAY
-2.31 E CONC DRIVEWAY
-2.54 E CONC DRIVEWAY
-2.39FL
-2.76 FL
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IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc

Book# 060858
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IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
IHNCEAST.dc
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Station/ Raw Data

Name Northing Easting  Elevation Description Reference
44+50 Pt33  536262.27 3695276.60 -2.98NG IHNCEAST.dc
44+50 Pt34  536253.32 3695295.21 -6.83 FL IHNCEAST.dc
44+50 Pt35 536357.26 3695020.60 0.64 EDGE RIP RAP IHNCEAST.dc
44+50 Pt36  536355.52 3695023.08 0.89 TOE IHNCEAST.dc
44+50 Pt37 536352.42 3695036.13 3.45TOP IHNCEAST.dc
44+50 Pt38 536351.38 3695038.94 3.55TOP IHNCEAST.dc
44+50 Pt39 536349.52 3695042.73 2.88 TOE IHNCEAST.dc
44+50 Pt40 536343.70 3695054.27 3.07FST IHNCEAST.dc
44+50 Pt41 536341.28 3695062.35 5.48 SLP IHNCEAST.dc
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Appendix 21
Bridge/Floodwall Ties

Horizontal Datum: NAD 1983(1992)

Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702

Vertical Datum: NAVD88(2004.65)
Coordinate Units: US survey feet
Distance Units: U.S. survey feet

Height Units: U.S. survey feet

17th Street Canal at Veterans Blvd.

Name Northing Easting Elevation Code
17TH3AL 547581.05 3663968.33 4.96|TOE FLDGATE
17TH3A10 547607.94] 3663747.27 12.36/TOP C\L CONC FLDWALL
17TH3A11 547607.73| 3663747.32 12.53|TOP C\L CONC FLDWALL
17TH3A12 547604.71] 3663746.77 12.49[END CONC FLDWALL
17TH3A13 547596.69] 3663745.82 12.53|END CONC FLDWALL
17TH3A14 547593.69] 3663745.62 12.52|TOP C\L CONC FLDWALL
17TH3A15 547586.33] 3663744.00 13.08[TOP C\L CONC FLDWALL
17TH3A16 547585.04] 3663743.89 13.05/TOP C\L CONC FLDWALL
17TH3AL7 547582.53| 3663789.43 13.44|TOP C\L CONC FLDWALL
17TH3A18 547580.04] 3663834.30 13.59|TOP C\L CONC FLDWALL
17TH3A19 547578.79| 3663856.82 13.67|TOP C\L CONC FLDWALL
17TH3A2 547585.82] 3663967.05 4.92|TOE FLDGATE
17TH3A20 547576.31] 3663901.81 13.56/TOP C\L CONC FLDWALL
17TH3A21 547575.12| 3663924.22 13.53]TOP C\L CONC FLDWALL
17TH3A22 547573.89] 3663946.76 13.40[TOP C\L CONC FLDWALL
17TH3A23 547572.63| 3663970.08 13.11|TOP C\L CONC FLDWALL
17TH3A24 547574.06] 3663970.22 13.11|TOP C\L CONC FLDWALL
17TH3A25 547574.35| 3663970.14 13.04/TOP C\L CONC FLDWALL
17TH3A26 547580.93] 3663968.30 13.03[END CONC FLDWALL
17TH3A27 547585.78] 3663967.03 12.98|END CONC FLDWALL
17TH3A28 547591.83] 3663965.29 12.99[TOP C\L CONC FLDWALL
17TH3A29 547598.00] 3663965.68 12.52|TOP C\L CONC FLDWALL
17TH3A3 547432.61] 3663959.00 6.02]TOE FLDGATE
17TH3A30 547598.28] 3663965.78 12.19]TOP C\L CONC FLDWALL
17TH3A31 547628.76] 3663967.91 12.32|TOP C\L CONC FLDWALL
17TH3A32 547388.13| 3663954.39 12.80[TOP C\L CONC FLDWALL
17TH3A33 547418.65] 3663956.31 12.82|TOP C\L CONC FLDWALL
17TH3A34 547418.89] 3663956.26 13.01/TOP C\L CONC FLDWALL
17TH3A35 547427.91] 3663957.04 12.99|TOP C\L CONC FLDWALL
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17TH3A36 547432.42| 3663959.02 13.06[END CONC FLDWALL
17TH3A37 547437.11| 3663961.00 13.07|[END CONC FLDWALL
17TH3A38 547441.78| 3663962.64 13.10[TOP C\L CONC FLDWALL
17TH3A39 547442.09| 3663962.85 13.12]TOP C\L CONC FLDWALL
17TH3A4 547436.83| 3663960.84 6.05|TOE FLDGATE

17TH3A40 547443.38| 3663963.12 13.14/TOP C\L CONC FLDWALL
17TH3A41 547446.00, 3663917.00 13.46[TOP C\L CONC FLDWALL
17TH3A42 547448.46| 3663872.57 13.63[TOP C\L CONC FLDWALL
17TH3A43 547450.95| 3663827.49 13.65|TOP C\L CONC FLDWALL
17TH3A44 547452.22| 3663804.75 13.64{TOP C\L CONC FLDWALL
17TH3A45 547454.64| 3663759.89 13.27|TOP C\L CONC FLDWALL
17TH3A46 547455.95| 3663736.82 13.04{TOP C\L CONC FLDWALL
17TH3A47 547454.61| 3663736.75 13.01|TOP C\L CONC FLDWALL
17TH3A48 547454.36| 3663736.67 12.96|TOP C\L CONC FLDWALL
17TH3A49 547451.16] 3663736.75 12.97|[END CONC FLDWALL
17TH3A5 547443.13| 3663736.82 6.48|TOE FLDGATE

17TH3A50 547443.01] 3663736.78 12.99|[END CONC FLDWALL
17TH3A51 547441.73| 3663736.85 12.99]TOP C\L CONC FLDWALL
17TH3A52 547441.60] 3663736.96 12.83]TOP C\L CONC FLDWALL
17TH3A53 547413.15| 3663737.10 12.83[TOP C\L CONC FLDWALL
17TH3A54 547382.25| 3663737.32 12.86|TOP C\L CONC FLDWALL
17TH3A55 547350.90| 3663736.47 12.85[TOP C\L CONC FLDWALL
17TH3A6 547450.80] 3663736.58 6.45|TOE FLDGATE

17TH3A7 547604.58| 3663746.68 6.01|TOE FLDGATE

17TH3A8 547596.73| 3663746.00 6.09|TOE FLDGATE

17TH3A9 547638.86] 3663751.79 12.35[TOP C\L CONC FLDWALL

17th Street Canal at Hammond Hwy.

Name Northing Easting Elevation Code
17THAL 554649.72| 3664445.06 12.10|TOP C\L CONC FLDWALL
17THA10 554723.08| 3664404.22 14.18|TOP C\L CONC FLDWALL
17THAL1l 554725.67| 3664384.31 14.33|TOP C\L CONC FLDWALL
17THA12 554731.13| 3664345.37 14.43|TOP C\L CONC FLDWALL
17THA13 554736.20] 3664306.46 13.97|TOP C\L CONC FLDWALL
17THA14 554741.63| 3664267.53 13.10|TOP C\L CONC FLDWALL
17THA15 554744.37| 3664248.55 12.36|TOP C\L CONC FLDWALL
17THA16 554744.41| 3664247.55 12.37|TOP C\L CONC FLDWALL
17THAL17 554742.71| 3664247.50 12.33|TOP C\L CONC FLDWALL
17THA18 554742.40| 3664247.49 12.31|TOP C\L CONC FLDWALL
17THAL19 554737.36] 3664247.25 12.33|TOP C\L CONC FLDWALL
17THA2 554679.59| 3664446.77 11.92|TOP C\L CONC FLDWALL
17THA20 554729.46| 3664236.36 12.31|TOP C\L CONC FLDWALL
17THA21 554699.23| 3664235.16 12.34{TOP C\L CONC FLDWALL
17THA22 554668.80] 3664234.00 12.39|TOP C\L CONC FLDWALL
17THA23 554922.34| 3664221.65 12.30|TOP C\L CONC FLDWALL
17THA24 554890.32| 3664216.02 12.24{TOP C\L CONC FLDWALL
17THA25 554890.70| 3664212.19 12.26|TOP C\L CONC FLDWALL
17THA26 554866.60] 3664207.70 12.21|TOP C\L CONC FLDWALL
17THA27 554866.31| 3664207.90 12.17|TOP C\L CONC FLDWALL
17THA28 554860.87| 3664207.04 12.16|TOP C\L CONC FLDWALL
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17THA29 554860.04| 3664211.54 12.19|TOP C\L CONC FLDWALL
17THA3 554684.98| 3664447.07 11.89|TOP C\L CONC FLDWALL
17THA30 554859.87| 3664211.96 12.93|TOP C\L CONC FLDWALL
17THA31 554859.58| 3664213.70 12.96|[END CONC FLDWALL
17THA32 554856.01| 3664237.65 12.95[END CONC FLDWALL
17THA33 554855.57| 3664239.44 12.93|TOP C\L CONC FLDWALL
17THA34 554855.67| 3664239.92 12.19|TOP C\L CONC FLDWALL
17THA35 554854.72| 3664246.14 12.12|TOP C\L CONC FLDWALL
17THA36 554854.09| 3664249.47 12.16|TOP C\L CONC FLDWALL
17THA37 554828.27| 3664258.70 12.17|TOP C\L CONC FLDWALL
17THA38 554825.24| 3664258.35 12.12|TOP C\L CONC FLDWALL
17THA39 554825.01| 3664258.21 12.21|TOP C\L CONC FLDWALL
17THA4 554713.11| 3664442.71 13.68|TOP C\L CONC FLDWALL
17THA40 554823.81| 3664258.12 12.22|TOP C\L CONC FLDWALL
17THA41 554823.43| 3664259.31 12.19|TOP C\L CONC FLDWALL
17THA42 554818.41| 3664297.44 13.33|TOP C\L CONC FLDWALL
17THA43 554813.05| 3664336.92 14.27|TOP C\L CONC FLDWALL
17THA44 554810.35| 3664356.52 14.28|TOP C\L CONC FLDWALL
17THA45 554805.19| 3664395.21 14.36|TOP C\L CONC FLDWALL
17THA46 554799.64| 3664434.48 13.84|TOP C\L CONC FLDWALL
17THA47 554797.19| 3664452.70 13.35|TOP C\L CONC FLDWALL
17THA48 554797.05| 3664453.82 13.37|TOP C\L CONC FLDWALL
17THA49 554798.32| 3664454.10 13.36|TOP C\L CONC FLDWALL
17THAS 554715.73| 3664442.85 13.20|TOP C\L CONC FLDWALL
17THAS0 554798.56| 3664454.16 13.07|TOP C\L CONC FLDWALL
17THA51 554798.73| 3664453.23 13.08|TOP C\L CONC FLDWALL
17THAS2 554804.23| 3664454.48 13.05[TOP C\L CONC FLDWALL
17THAS3 554822.02| 3664459.99 12.62|TOP C\L CONC FLDWALL
17THAS4 554850.77| 3664469.37 12.23|TOP C\L CONC FLDWALL
17THAL5 554850.99| 3664469.76 12.26|TOP C\L CONC FLDWALL
17THA56 554851.03| 3664471.11 12.29|TOP C\L CONC FLDWALL
17THA57 554854.47| 3664471.97 12.29|TOP C\L CONC FLDWALL
17THAS8 554884.55| 3664474.19 12.34{TOP C\L CONC FLDWALL
17THAS9 554856.01| 3664237.55 7.66|TOE FLDGATE

17THA6 554715.65| 3664443.41 13.21|TOP C\L CONC FLDWALL
17THAG0 554859.54| 3664213.89 7.69|TOE FLDGATE

17THA7 554715.91| 3664443.50 13.44{TOP C\L CONC FLDWALL
17THA8 554717.52| 3664443.57 13.45|TOP C\L CONC FLDWALL
17THA9 554717.65| 3664442.55 13.44{TOP C\L CONC FLDWALL
London Ave. Canal at Gentilly Blvd.

Name Northing Easting Elevation Code
LOND4A1 544960.38| 3681240.02 12.80|TOP C\L CONC FLDWALL
LOND4A10 54497491 3681347.43 12.47|TOP C\L CONC FLDWALL
LOND4A11 544975.17| 3681347.49 12.68|TOP C\L CONC FLDWALL
LOND4A12 544976.05] 3681347.29 12.88|TOP C\L CONC FLDWALL
LOND4A13 544986.66| 3681338.52 12.85|TOP C\L CONC FLDWALL
LOND4A14 545018.06] 3681335.96 12.77|TOP C\L CONC FLDWALL
LOND4A15 544790.95] 3681355.19 14.20[TOP C\L CONC FLDWALL
LOND4A16 544791.03| 3681355.09 13.57|TOP C\L CONC FLDWALL
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LOND4A17 544823.05| 3681352.44 12.77|TOP C\L CONC FLDWALL
LOND4A18 544862.72| 3681356.84 12.88[TOP C\L CONC FLDWALL
LOND4A19 544862.95| 3681356.66 12.44/TOP C\L CONC FLDWALL
LOND4A2 544930.77| 3681242.29 12.87]TOP C\L CONC FLDWALL
LOND4A20 544868.25| 3681356.27 12.42]TOP C\L CONC FLDWALL
LOND4A21 544847.60] 3681327.06 12.41TOP C\L CONC FLDWALL
LOND4A22 544821.86| 3681291.00 12.46[TOP C\L CONC FLDWALL
LOND4A23 544800.96| 3681261.52 12.44/TOP C\L CONC FLDWALL
LOND4A24 544790.44| 3681246.65 12.51|TOP C\L CONC FLDWALL
LOND4A25 544786.14| 3681246.77 12.49|TOP C\L CONC FLDWALL
LOND4A26 544785.90| 3681246.88 13.02|TOP C\L CONC FLDWALL
LOND4A27 544774.29| 3681252.02 13.04{TOP C\L CONC FLDWALL
LOND4A28 544774.10] 3681252.06 12.80[TOP C\L CONC FLDWALL
LOND4A29 544764.50| 3681256.22 12.82|TOP C\L CONC FLDWALL
LONDA4A3 544927.86| 3681242.25 12.81]TOP C\L CONC FLDWALL
LOND4A30 544762.11| 3681256.33 12.80[TOP C\L CONC FLDWALL
LOND4A31 544761.87| 3681256.36 12.94/TOP C\L CONC FLDWALL
LOND4A32 544735.08] 3681258.50 12.92]TOP C\L CONC FLDWALL
LOND4A4 544899.48| 3681237.68 12.74/TOP C\L CONC FLDWALL
LOND4AS 544899.13| 3681237.78 12.42]TOP C\L CONC FLDWALL
LONDA4A6 544893.31| 3681238.27 12.40[TOP C\L CONC FLDWALL
LOND4A7 544914.01] 3681267.26 12.38|TOP C\L CONC FLDWALL
LONDA4A8 544944.69| 3681310.53 12.38|TOP C\L CONC FLDWALL
LONDA4A9 544971.36] 3681347.83 12.32|TOP C\L CONC FLDWALL

London Ave. Canal at Mirabeau Ave.

Name Northing Easting Elevation Code
LOND5A1 550552.11| 3680754.05 12.62|TOP C\L CONC FLDWALL
LOND5A10 550496.16] 3680784.98 13.24{TOP C\L CONC FLDWALL
LOND5A11 550500.94| 3680844.71 13.26|TOP C\L CONC FLDWALL
LOND5A12 550504.03| 3680884.53 13.32|TOP C\L CONC FLDWALL
LOND5A13 550504.08| 3680885.93 13.36|TOP C\L CONC FLDWALL
LOND5A14 550505.16] 3680885.82 13.38|TOP C\L CONC FLDWALL
LOND5A15 550505.50] 3680885.83 13.02|TOP C\L CONC FLDWALL
LOND5A16 550520.02| 3680884.31 13.00[END CONC FLDWALL
LOND5A17 550525.13| 3680883.99 13.00[END CONC FLDWALL
LOND5A18 550544.85| 3680882.37 13.04{TOP C\L CONC FLDWALL
LOND5A19 550524.99| 3680883.91 4.35|TOE FLDGATE
LOND5A2 550518.98| 3680756.95 12.63[END CONC FLDWALL
LOND5A20 550520.29| 3680884.40 4.40|TOE FLDGATE
LOND5A21 550518.70| 3680756.77 4.17\TOE FLDGATE
LOND5A22 550514.01| 3680757.04 4.25|TOE FLDGATE
LOND5A23 550391.63| 3680757.24 4.94|TOE FLDGATE
LOND5A24 550396.49| 3680756.93 4.98|TOE FLDGATE
LOND5A25 550365.57| 3680759.31 12.94|TOP C\L CONC FLDWALL
LOND5A26 550391.44| 3680757.29 12.99|[END CONC FLDWALL
LOND5A27 550396.59| 3680756.94 12.95[END CONC FLDWALL
LOND5A28 550417.04| 3680755.33 13.02|TOP C\L CONC FLDWALL
LOND5A29 550419.10{ 3680749.11 13.02|TOP C\L CONC FLDWALL
LOND5A3 550513.76| 3680757.16 12.65|[END CONC FLDWALL
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LOND5A30 550422.06] 3680748.81 13.07|TOP C\L CONC FLDWALL
LOND5A31 550422.45| 3680748.84 13.45[TOP C\L CONC FLDWALL
LOND5A32 550423.41| 3680748.75 13.39]TOP C\L CONC FLDWALL
LOND5A33 550423.80| 3680750.65 13.34/TOP C\L CONC FLDWALL
LOND5A34 550423.59| 3680751.35 13.39]TOP C\L CONC FLDWALL
LOND5A35 550426.75| 3680790.93 13.36[TOP C\L CONC FLDWALL
LOND5A36 550431.48| 3680850.39 13.33[TOP C\L CONC FLDWALL
LONDS5A37 550434.74| 3680890.16 13.35[TOP C\L CONC FLDWALL
LOND5A38 550434.76| 3680891.29 13.33|TOP C\L CONC FLDWALL
LOND5A39 550433.40] 3680891.50 13.32|TOP C\L CONC FLDWALL
LOND5A4 550510.19| 3680757.03 12.66|TOP C\L CONC FLDWALL
LOND5A40 550433.03| 3680891.51 12.76|TOP C\L CONC FLDWALL
LOND5A41 550430.62| 3680891.76 12.77|TOP C\L CONC FLDWALL
LOND5A42 550425.66| 3680887.28 12.80[TOP C\L CONC FLDWALL
LOND5A43 550409.17| 3680888.32 12.79|[END CONC FLDWALL
LOND5A44 550403.94| 3680888.76 12.79|[END CONC FLDWALL
LOND5A45 550370.32| 3680891.47 12.94/TOP C\L CONC FLDWALL
LOND5A46 550404.19| 3680888.73 4.96|TOE FLDGATE
LOND5A47 550408.93| 3680888.43 4.98|TOE FLDGATE

LOND5AS 550503.91| 3680743.20 12.77[TOP C\L CONC FLDWALL
LONDS5AG 550494.69| 3680743.00 12.67|TOP C\L CONC FLDWALL
LONDSA7 550494.20| 3680743.17 13.34{TOP C\L CONC FLDWALL
LONDSAS8 550492.59| 3680743.29 13.35[TOP C\L CONC FLDWALL
LOND5A9 550492.87| 3680745.54 13.35[TOP C\L CONC FLDWALL

London Ave. Canal at Filmore Ave.

Name Northing Easting Elevation Code
LONDGA1 552090.97| 3680621.06 13.00{TOP C\L CONC FLDWALL
LONDG6A10 552035.64| 3680687.20 13.24{TOP C\L CONC FLDWALL
LONDG6A11 552041.69| 3680763.08 13.25|TOP C\L CONC FLDWALL
LONDG6A12 552041.74| 3680764.18 13.22|TOP C\L CONC FLDWALL
LONDG6A13 552043.23| 3680764.13 13.27|TOP C\L CONC FLDWALL
LONDG6A14 552043.44| 3680764.17 12.83|TOP C\L CONC FLDWALL
LONDG6A15 552045.67| 3680764.14 12.86|TOP C\L CONC FLDWALL
LONDG6A16 552050.90{ 3680757.15 12.87|TOP C\L CONC FLDWALL
LONDG6A17 552058.99| 3680756.42 12.87|END CONC FLDWALL
LONDG6A18 552064.12| 3680756.21 12.90[END CONC FLDWALL
LONDG6A19 552090.64| 3680754.39 12.98[TOP C\L CONC FLDWALL
LONDGA?2 552056.05| 3680624.27 12.91|[END CONC FLDWALL
LONDG6A20 552063.96] 3680756.27 3.96|TOE FLDGATE
LONDG6A21 552059.28| 3680756.41 3.99|TOE FLDGATE
LONDG6A22 552040.93| 3680765.21 7.06/C C FWALL-WALKWAY
LONDG6A23 552028.55] 3680611.26 7.11|C C FWALL-WALKWAY
LONDG6A24 552055.78| 3680624.26 5.01|TOE FLDGATE
LONDG6A25 552051.12| 3680624.70 5.05/TOE FLDGATE
LONDG6A26 551937.65| 3680625.25 4.59|TOE FLDGATE
LONDGA27 551942.29| 3680624.97 4.57|TOE FLDGATE
LONDG6A28 551985.02| 3680614.76 7.04/C C FWALL-WALKWAY
LONDG6A29 551997.41| 3680768.59 7.08/C C FWALL-WALKWAY
LONDG6A3 552050.96| 3680624.69 12.92|[END CONC FLDWALL
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LONDG6A30 551953.57| 3680766.01 4.46|TOE FLDGATE
LONDG6A31 551948.90| 3680766.42 4.44]TOE FLDGATE
LONDG6A32 551931.00f 3680767.91 12.84/TOP C\L CONC FLDWALL
LONDG6A33 551948.61| 3680766.34 12.86|END CONC FLDWALL
LONDG6A34 551953.79| 3680765.94 12.92|[END CONC FLDWALL
LONDGA35 551962.71| 3680765.22 12.92|TOP C\L CONC FLDWALL
LONDGA36 551963.23| 3680765.06 13.72|TOP C\L CONC FLDWALL
LONDG6GA37 551964.94| 3680765.08 13.83|P\L CROSSING
LONDG6A38 551970.45| 3680764.65 13.83|P\L CROSSING
LONDG6A39 551972.14| 3680764.30 13.84|TOP C\L CONC FLDWALL
LONDG6A4 552047.45| 3680624.88 12.85|TOP C\L CONC FLDWALL
LONDG6A40 551972.67| 3680764.37 13.00|TOP C\L CONC FLDWALL
LONDG6A41 551986.93| 3680763.17 12.96|TOP C\L CONC FLDWALL
LONDG6A42 551993.11| 3680768.25 12.98|TOP C\L CONC FLDWALL
LONDG6A43 551994.76| 3680768.13 12.89|TOP C\L CONC FLDWALL
LONDG6A44 551994.99| 3680767.86 13.32|TOP C\L CONC FLDWALL
LONDG6A45 551996.33| 3680767.69 13.32|TOP C\L CONC FLDWALL
LONDG6A46 551990.07 3680690.26 13.27|TOP C\L CONC FLDWALL
LONDG6GA47 551984.34| 3680616.99 13.24{TOP C\L CONC FLDWALL
LONDG6A48 551984.01| 3680615.75 13.23|TOP C\L CONC FLDWALL
LONDG6A49 551982.72| 3680615.85 13.24{TOP C\L CONC FLDWALL
LONDG6AS 552032.13| 3680611.65 12.90|TOP C\L CONC FLDWALL
LONDG6AS0 551982.57| 3680615.80 12.95/TOP C\L CONC FLDWALL
LONDG6A5S1 551980.85] 3680615.93 13.04{TOP C\L CONC FLDWALL
LONDG6AS2 551974.72| 3680622.92 13.02|TOP C\L CONC FLDWALL
LONDG6AS3 551962.21| 3680623.53 13.03|TOP C\L CONC FLDWALL
LONDG6A54 551961.71| 3680623.65 13.77|TOP C\L CONC FLDWALL
LONDG6AS5 551959.86| 3680623.70 13.73|P\L CROSSING
LONDG6A56 551954.67| 3680624.06 13.90|P\L CROSSING
LONDGA57 551952.89| 3680624.14 13.76|TOP C\L CONC FLDWALL
LONDGAS8 551952.43| 3680624.19 12.97|TOP C\L CONC FLDWALL
LONDG6AS9 551942.62| 3680625.01 12.86[END CONC FLDWALL
LONDG6A6 552031.25| 3680611.91 12.94/TOP C\L CONC FLDWALL
LONDG6AGO 551937.45| 3680625.29 12.90[END CONC FLDWALL
LONDG6A61 551934.27| 3680625.40 12.93|TOP C\L CONC FLDWALL
LONDG6AG2 551929.76| 3680635.07 13.01|TOP C\L CONC FLDWALL
LONDG6AG3 551898.64| 3680638.00 12.98|TOP C\L CONC FLDWALL
LONDG6A7 552031.02| 3680612.00 13.28|TOP C\L CONC FLDWALL
LONDG6AS8 552029.63| 3680612.15 13.36|TOP C\L CONC FLDWALL
LONDG6A9 552029.65| 3680613.42 13.31|TOP C\L CONC FLDWALL
London Ave. Canal at Robert E. Lee Blvd.

Name Northing Easting Elevation Code
LOND7A1 555394.37| 3680341.32 13.14{TOP C\L CONC FLDWALL
LOND7A10 555451.47| 3680331.19 8.80|TOP GAURDRAIL-BRIDGE
LOND7A11 555446.05] 3680330.76 8.84|FLOODGATE
LOND7A12 555451.65| 3680330.40 8.81|FLOODGATE
LOND7A13 555452.00f 3680330.42 6.31|FLOODGATE
LOND7A14 555455.64| 3680330.13 6.36|FLOODGATE
LOND7A15 555455.95| 3680330.22 5.58|FLOODGATE
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LOND7A16 555483.79| 3680328.02 5.57[FLOODGATE
LOND7A17 555484.19| 3680327.89 6.32[FLOODGATE
LOND7A18 555485.97| 3680327.75 6.32[FLOODGATE
LOND7A19 555486.02| 3680327.77 8.82|FLOODGATE
LOND7A2 555425.63] 3680339.34 13.13[TOP C\L CONC FLDWALL
LOND7A20 555491.93| 3680327.17 8.78|FLOODGATE
LOND7A21 555434.51] 3680495.49 9.98|[END CONC FLDWALL
LOND7A22 555449.02] 3680498.99 9.90|END CONC FLDWALL
LOND7A23 555449.84] 3680498.10 9.95|END CONC FLDWALL
LOND7A24 555464.18]  3680511.30 9.97|[END CONC FLDWALL
LOND7A25 555460.56] 3680512.82 7.98/FLOODGATE
LOND7A26 555466.35] 3680512.44 7.93[FLOODGATE
LOND7A27 555466.71] 3680512.42 5.50[FLOODGATE
LOND7A28 555470.33] 3680512.17 5.48/FLOODGATE
LOND7A29 555470.47| 3680511.99 4.79|FLOODGATE
LOND7A3 555425.98| 3680341.27 13.10[TOP C\L CONC FLDWALL
LOND7A30 555498.39| 3680510.00 4.79|FLOODGATE
LOND7A31 555498.67| 3680510.01 5.49|FLOODGATE
LOND7A32 555500.38] 3680509.63 5.48|FLOODGATE
LOND7A33 555500.45 3680509.59 7.96|FLOODGATE
LOND7A34 555506.18]  3680509.13 7.96/FLOODGATE
LOND7A35 555503.93]  3680508.58 7.96|END CONC FLDWALL
LOND7A36 555503.91  3680508.44 9.82|END CONC FLDWALL
LOND7A37 555503.52|  3680504.89 9.85]TOP C\L CONC FLDWALL
LOND7A38 555511.51] 3680504.22 9.83]TOP C\L CONC FLDWALL
LOND7A39 555512.80| 3680516.88 9.88]TOP C\L CONC FLDWALL
LOND7A4 555428.83| 3680341.36 13.08[TOP C\L CONC FLDWALL
LOND7A40 555528.72| 3680515.71 9.78]TOP C\L CONC FLDWALL
LOND7A41 555529.18| 3680516.22 13.01[TOP C\L CONC FLDWALL
LOND7A42 555535.80] 3680515.72 13.00[TOP C\L CONC FLDWALL
LOND7A43 555571.28] 3680512.73 12.97|TOP C\L CONC FLDWALL
LOND7A5 555429.12] 3680341.28 9.94]TOP C\L CONC FLDWALL
LOND7A6 555436.78] 3680340.85 9.97]TOP C\L CONC FLDWALL
LOND7A7 555436.94] 3680341.97 9.95[TOP C\L CONC FLDWALL
LOND7A8 555440.53] 3680341.41 9.95]TOP C\L CONC FLDWALL
LOND7A9 555450.65] 3680331.54 9.81JEND CONC FLDWALL
London Ave. Canal at Leon C. Simon Drive

Name Northing Easting Elevation Code
LONDSAL 556362.19] 3680531.22 12.90|END CONC FLDWALL
LONDSAI10 556228.52| 3680379.18 12.44[TOP C\L CONC FLDWALL
LOND8A11 556217.64] 3680340.00 12.44[TOP C\L CONC FLDWALL
LONDSAL2 556207.88] 3680304.81 12.42|TOP C\L CONC FLDWALL
LONDSA13 556201.41 3680281.60 12.44[TOP C\L CONC FLDWALL
LOND8A14 556206.55] 3680281.03 12.49|TOP C\L CONC FLDWALL
LONDS8A15 556206.80] 3680281.28 13.01[TOP C\L CONC FLDWALL
LONDS8A16 556209.34| 3680280.93 12.92|TOP C\L CONC FLDWALL
LOND8A17 556224.99| 3680260.48 12.91|TOP C\L CONC FLDWALL
LONDS8A18 556249.39| 3680228.20 12.92|TOP C\L CONC FLDWALL
LONDSA19 556267.12| 3680204.96 12.99|TOP C\L CONC FLDWALL
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LOND8A2 556356.79| 3680532.56 13.00[TOP C\L CONC FLDWALL
LOND8A20 556273.13| 3680202.96 12.92/[END CONC FLDWALL
LOND8A21 556071.04| 3680272.91 12.98/TOP C\L CONC FLDWALL
LOND8A22 556090.82| 3680290.48 12.94/TOP C\L CONC FLDWALL
LOND8A23 556114.98| 3680288.87 12.91]TOP C\L CONC FLDWALL
LOND8A24 556115.23| 3680288.67 12.40[TOP C\L CONC FLDWALL
LOND8A25 556120.31| 3680288.08 12.38/TOP C\L CONC FLDWALL
LOND8A26 556129.36| 3680320.72 12.38/TOP C\L CONC FLDWALL
LOND8A27 556149.49| 3680392.87 12.40[TOP C\L CONC FLDWALL
LOND8A28 556162.91] 3680441.00 12.38|TOP C\L CONC FLDWALL
LOND8A29 556169.97| 3680466.62 12.41|TOP C\L CONC FLDWALL
LONDSA3 556319.58| 3680504.13 12.90[TOP C\L CONC FLDWALL
LONDS8A30 556165.87| 3680466.96 12.46|TOP C\L CONC FLDWALL
LOND8A31 556165.55| 3680466.89 12.92|TOP C\L CONC FLDWALL
LOND8A32 556162.39| 3680466.89 12.91]TOP C\L CONC FLDWALL
LOND8A33 556159.84| 3680466.77 12.90[END CONC FLDWALL
LOND8A34 556154.95| 3680465.16 12.90[END CONC FLDWALL
LONDS8A35 556152.41| 3680464.19 12.91]TOP C\L CONC FLDWALL
LOND8A36 556111.21| 3680467.75 12.92]TOP C\L CONC FLDWALL
LOND8A37 556155.23| 3680465.31 5.01]TOP C\L CONC FLDWALL
LOND8A38 556159.60] 3680466.69 4.98|TOP C\L CONC FLDWALL
LOND8A39 556171.17| 3680467.45 6.42|C C FWALL-BRIDGEBED
LOND8A4 556287.63| 3680479.60 12.91|TOP C\L CONC FLDWALL
LOND8A40 556121.00] 3680287.20 6.81|C C FWALL-BRIDGEBED
LOND8A41 556200.30] 3680280.86 6.93|C C FWALL-BRIDGEBED
LOND8A42 556250.44| 3680460.82 6.49|C C FWALL-BRIDGEBED
LONDB8AS 556261.04| 3680459.19 12.87]TOP C\L CONC FLDWALL
LONDB8AG6 556256.00] 3680459.45 12.91]TOP C\L CONC FLDWALL
LONDS8A7 556255.64| 3680459.46 12.39]TOP C\L CONC FLDWALL
LONDSA8 556251.11| 3680460.02 12.47]TOP C\L CONC FLDWALL
LONDSA9 556240.90, 3680423.59 12.45[TOP C\L CONC FLDWALL

Orleans Ave. Canal at Harrison Ave.

Name Northing Easting Elevation Code
ORLEANS2A1 548957.47| 3671091.30 13.59|TOP C\L CONC FLDWALL
ORLEANS2A10 549030.28| 3671103.80 13.49|TOP C\L CONC FLDWALL
ORLEANS2A11 549026.87| 3671140.82 13.46|TOP C\L CONC FLDWALL
ORLEANS2A12 549023.47| 3671178.86 13.52|TOP C\L CONC FLDWALL
ORLEANS2A13 549020.07 3671215.97 13.49|TOP C\L CONC FLDWALL
ORLEANS2A14 549016.62| 3671253.17 13.49|TOP C\L CONC FLDWALL
ORLEANS2A15 549016.59| 3671255.41 13.41|TOP C\L CONC FLDWALL
ORLEANS2A16 549015.30| 3671254.62 13.54|TOP C\L CONC FLDWALL
ORLEANS2A17 549015.04| 3671254.59 13.95[TOP C\L CONC FLDWALL
ORLEANS2A18 549012.48] 3671254.33 14.01|TOP C\L CONC FLDWALL
ORLEANS2A19 549005.20] 3671259.99 14.03[END CONC FLDWALL
ORLEANS2A2 549002.89] 3671095.47 13.63|TOP C\L CONC FLDWALL
ORLEANS2A20 549001.11| 3671263.29 14.02[END CONC FLDWALL
ORLEANS2A21 548994.98| 3671268.51 14.12|TOP C\L CONC FLDWALL
ORLEANS2A22 548991.51| 3671268.21 14.07|TOP C\L CONC FLDWALL
ORLEANS2A23 548991.19| 3671268.17 14.02|TOP C\L CONC FLDWALL
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ORLEANS2A24 548962.22| 3671265.37 13.96|TOP C\L CONC FLDWALL
ORLEANS2A25 549128.77| 3671280.86 13.98|TOP C\L CONC FLDWALL
ORLEANS2A26 549087.63| 3671276.94 14.01|TOP C\L CONC FLDWALL
ORLEANS2A27 549080.20| 3671269.83 13.99|[END CONC FLDWALL
ORLEANS2A28 549076.44| 3671266.23 14.06[END CONC FLDWALL
ORLEANS2A29 549068.63| 3671259.38 14.03|TOP C\L CONC FLDWALL
ORLEANS2A3 549004.27| 3671095.28 13.64|TOP C\L CONC FLDWALL
ORLEANS2A30 549065.72| 3671259.12 14.03|TOP C\L CONC FLDWALL
ORLEANS2A31 549065.42| 3671259.13 13.51|TOP C\L CONC FLDWALL
ORLEANS2A32 549063.50| 3671258.81 13.40[TOP C\L CONC FLDWALL
ORLEANS2A33 549064.00] 3671257.85 13.50{TOP C\L CONC FLDWALL
ORLEANS2A34 549067.56| 3671220.56 13.53|TOP C\L CONC FLDWALL
ORLEANS2A35 549070.85| 3671183.16 13.57|TOP C\L CONC FLDWALL
ORLEANS2A36 549074.42| 3671145.05 13.50|TOP C\L CONC FLDWALL
ORLEANS2A37 549077.82] 3671108.27 13.48[TOP C\L CONC FLDWALL
ORLEANS2A38 549077.40| 3671107.23 13.60[TOP C\L CONC FLDWALL
ORLEANS2A39 549079.31| 3671107.10 13.54{TOP C\L CONC FLDWALL
ORLEANS2A4 549004.80| 3671094.97 14.01|TOP C\L CONC FLDWALL
ORLEANS2A40 549079.61| 3671107.12 14.08|TOP C\L CONC FLDWALL
ORLEANS2A41 549081.10 3671107.33 14.02|TOP C\L CONC FLDWALL
ORLEANS2A42 549099.76] 3671103.68 14.01|TOP C\L CONC FLDWALL
ORLEANS2A43 549103.05| 3671103.96 14.10[TOP C\L CONC FLDWALL
ORLEANS2A44 549103.71| 3671104.71 13.22|TOP C\L CONC FLDWALL
ORLEANS2A45 549113.88| 3671105.75 13.19|TOP C\L CONC FLDWALL
ORLEANS2A46 549139.80] 3671108.04 13.24{TOP C\L CONC FLDWALL
ORLEANS2A47 549080.03| 3671269.67 6.77|]TOE FLDGATE
ORLEANS2A48 549076.54| 3671266.35 6.70|TOE FLDGATE
ORLEANS2A49 549001.17| 3671263.18 6.58|TOE FLDGATE
ORLEANS2A5 549007.66| 3671095.18 14.07|TOP C\L CONC FLDWALL
ORLEANS2A50 549005.06] 3671260.04 6.62|TOE FLDGATE
ORLEANS2A6 549026.56| 3671102.15 13.99|TOP C\L CONC FLDWALL
ORLEANS2A7 549028.44| 3671102.41 13.96|TOP C\L CONC FLDWALL
ORLEANS2A8 549028.74| 3671102.56 13.39|TOP C\L CONC FLDWALL
ORLEANS2A9 549030.73| 3671102.82 13.47|TOP C\L CONC FLDWALL
ORLEANS3A1 551861.15| 3671526.17 13.60[TOP C\L CONC FLDWALL
ORLEANS3A10 551801.67| 3671526.70 13.44{TOP C\L CONC FLDWALL
ORLEANS3A11 551805.61| 3671483.50 13.05|TOP C\L CONC FLDWALL
ORLEANS3A12 551808.82| 3671448.29 13.29|TOP C\L CONC FLDWALL
ORLEANS3A13 551811.58| 3671417.45 13.27|TOP C\L CONC FLDWALL
ORLEANS3A14 551815.53| 3671374.70 13.25[TOP C\L CONC FLDWALL
ORLEANS3A15 551817.55| 3671352.97 13.35[TOP C\L CONC FLDWALL
ORLEANS3A16 551819.00f 3671351.99 13.32|TOP C\L CONC FLDWALL
ORLEANS3A17 551819.42| 3671352.00 13.88|TOP C\L CONC FLDWALL
ORLEANS3A18 551829.93| 3671353.48 13.84|TOP C\L CONC FLDWALL
ORLEANS3A19 551830.60] 3671353.01 13.36|TOP C\L CONC FLDWALL
ORLEANS3A2 551833.35| 3671523.39 13.64{TOP C\L CONC FLDWALL
ORLEANS3A20 551831.66] 3671354.28 12.61|TOP C\L CONC FLDWALL
ORLEANS3A21 551867.31| 3671357.48 13.24{TOP C\L CONC FLDWALL
ORLEANS3A22 551893.43| 3671359.95 12.99|TOP C\L CONC FLDWALL
ORLEANS3A23 551708.91| 3671343.03 13.26|TOP C\L CONC FLDWALL
ORLEANS3A24 551743.27| 3671346.29 13.28[TOP C\L CONC FLDWALL
Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-21-9

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



ORLEANS3A25 551745.07| 3671345.07 13.47|TOP C\L CONC FLDWALL
ORLEANS3A26 551745.53| 3671345.68 13.78|TOP C\L CONC FLDWALL
ORLEANS3A27 551768.39| 3671347.35 13.86|TOP C\L CONC FLDWALL
ORLEANS3A28 551768.65| 3671347.50 13.41|TOP C\L CONC FLDWALL
ORLEANS3A29 551770.74| 3671347.86 13.39|TOP C\L CONC FLDWALL
ORLEANS3A3 551821.14| 3671522.02 13.66|TOP C\L CONC FLDWALL
ORLEANS3A30 551770.19] 3671348.63 13.28[TOP C\L CONC FLDWALL
ORLEANS3A31 551768.21| 3671369.89 13.30{TOP C\L CONC FLDWALL
ORLEANS3A32 551766.19| 3671391.65 13.39|TOP C\L CONC FLDWALL
ORLEANS3A33 551762.10] 3671435.59 13.36|TOP C\L CONC FLDWALL
ORLEANS3A34 551758.17| 3671478.54 13.38|TOP C\L CONC FLDWALL
ORLEANS3A35 551754.28| 3671521.91 13.45|TOP C\L CONC FLDWALL
ORLEANS3A36 551754.60] 3671523.12 13.44{TOP C\L CONC FLDWALL
ORLEANS3A37 551752.57| 3671523.17 13.45|TOP C\L CONC FLDWALL
ORLEANS3A38 551752.16] 3671523.22 13.92|TOP C\L CONC FLDWALL
ORLEANS3A39 551747.74| 3671523.05 13.99|TOP C\L CONC FLDWALL
ORLEANS3A4 551818.94| 3671522.74 13.61|[END CONC FLDWALL
ORLEANS3A40 551740.40 3671523.81 13.95[END CONC FLDWALL
ORLEANS3A41 551735.23| 3671524.45 14.04[END CONC FLDWALL
ORLEANS3A42 551726.36] 3671525.68 14.06|TOP C\L CONC FLDWALL
ORLEANS3A43 551722.82| 3671525.28 14.03|TOP C\L CONC FLDWALL
ORLEANS3A44 551694.45| 3671522.50 13.90|TOP C\L CONC FLDWALL
ORLEANS3A45 551665.82] 3671519.92 13.95|TOP C\L CONC FLDWALL
ORLEANS3A46 551735.32| 3671524.31 4.67|TOE FLDGATE
ORLEANS3A47 551740.22| 3671523.82 4.65|TOE FLDGATE
ORLEANS3A48 551814.39| 3671524.83 4.11|TOE FLDGATE
ORLEANS3A49 551818.91| 3671522.87 4.20|TOE FLDGATE
ORLEANS3A5 551814.22| 3671524.78 13.59|[END CONC FLDWALL
ORLEANS3A50 551800.91| 3671528.65 4.28|C C FWALL-BRIDGEBED
ORLEANS3A51 551817.25| 3671350.91 5.43|C C FWALL-BRIDGEBED
ORLEANS3A52 551770.91| 3671346.65 5.49|C C FWALL-BRIDGEBED
ORLEANS3A53 551754.73| 3671524.36 4.31|C C FWALL-BRIDGEBED
ORLEANS3A54 551762.52| 3671435.33 7.68|BASE FLDWALL-BRIDGEBED
ORLEANS3A55 551808.63| 3671445.30 7.69BASE FLDWALL-BRIDGEBED
ORLEANS3A6 551806.83] 3671528.22 13.60|TOP C\L CONC FLDWALL
ORLEANS3A7 551806.49| 3671528.10 13.56|TOP C\L CONC FLDWALL
ORLEANS3A8 551803.53] 3671528.01 13.54{TOP C\L CONC FLDWALL
ORLEANS3A9 551803.25| 3671527.87 13.42|TOP C\L CONC FLDWALL
Orleans Ave. Canal at Robert E. Lee Blvd.

Name Northing Easting Elevation Code
ORLEANS4A1 554609.32| 3671837.83 13.32|[END CONC FLDWALL
ORLEANS4A10 554486.57| 3671688.71 13.11|TOP C\L CONC FLDWALL
ORLEANS4A11 554489.82] 3671633.22 13.17|TOP C\L CONC FLDWALL
ORLEANS4A12 554492.05] 3671596.92 13.13|TOP C\L CONC FLDWALL
ORLEANS4A13 554492.76| 3671597.03 13.13|TOP C\L CONC FLDWALL
ORLEANS4A14 554492.99| 3671597.03 13.53|TOP C\L CONC FLDWALL
ORLEANS4A15 554495.48| 3671597.15 13.54{TOP C\L CONC FLDWALL
ORLEANS4A16 554523.74| 3671565.89 13.52|TOP C\L CONC FLDWALL
ORLEANS4A17 554584.12| 3671572.39 13.43|TOP C\L CONC FLDWALL
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ORLEANS4A18 554611.36| 3671575.31 13.44{TOP C\L CONC FLDWALL
ORLEANS4A19 554658.06| 3671548.08 13.44{TOP C\L CONC FLDWALL
ORLEANS4A2 554598.02| 3671835.82 13.27|TOP C\L CONC FLDWALL
ORLEANS4A20 554669.50] 3671548.11 13.45|[END CONC FLDWALL
ORLEANS4A21 554312.50| 3671750.39 13.61{TOP C\L CONC FLDWALL
ORLEANS4A22 554340.80 3671752.83 13.54|TOP C\L CONC FLDWALL
ORLEANS4A23 554369.03| 3671755.41 13.55[TOP C\L CONC FLDWALL
ORLEANS4A24 554369.34| 3671755.42 13.60[TOP C\L CONC FLDWALL
ORLEANS4A25 554374.79] 3671756.00 13.61|TOP C\L CONC FLDWALL
ORLEANS4A26 554404.30 3671731.18 13.54{TOP C\L CONC FLDWALL
ORLEANS4A27 554407.41] 3671730.71 13.46[TOP C\L CONC FLDWALL
ORLEANS4A28 554407.94| 3671730.73 13.05|TOP C\L CONC FLDWALL
ORLEANS4A29 554408.45| 3671730.25 13.15|TOP C\L CONC FLDWALL
ORLEANS4A3 554569.28| 3671801.13 13.31|TOP C\L CONC FLDWALL
ORLEANS4A30 554409.74| 3671707.03 13.08[TOP C\L CONC FLDWALL
ORLEANS4A31 554412.48| 3671660.96 13.08[TOP C\L CONC FLDWALL
ORLEANS4A32 554415.19| 3671615.69 13.07|TOP C\L CONC FLDWALL
ORLEANS4A33 554416.67| 3671592.72 13.11|TOP C\L CONC FLDWALL
ORLEANS4A34 554416.13| 3671592.05 13.14{TOP C\L CONC FLDWALL
ORLEANS4A35 554415.78| 3671592.02 13.49|TOP C\L CONC FLDWALL
ORLEANS4A36 554394.40| 3671587.30 13.40[TOP C\L CONC FLDWALL
ORLEANS4A37 554393.35 3671588.12 13.47|TOP C\L CONC FLDWALL
ORLEANS4A38 554360.69| 3671585.36 13.28|TOP C\L CONC FLDWALL
ORLEANS4A39 554331.89| 3671582.80 13.38|TOP C\L CONC FLDWALL
ORLEANS4A4 554546.65] 3671773.77 13.45|TOP C\L CONC FLDWALL
ORLEANS4A40 554483.15| 3671735.54 5.02|C C FWALL-WALKWAY
ORLEANS4A41 554491.49| 3671595.95 4.92|C C FWALL-WALKWAY
ORLEANS4A42 554417.24| 3671591.53 4.67|C C FWALL-WALKWAY
ORLEANS4A43 554409.02| 3671731.34 5.07|C C FWALL-WALKWAY
ORLEANS4A5 554503.73| 3671768.03 13.54|TOP C\L CONC FLDWALL
ORLEANS4A6 554487.45| 3671734.85 13.52|TOP C\L CONC FLDWALL
ORLEANS4A7 554484.66| 3671734.61 13.48[TOP C\L CONC FLDWALL
ORLEANS4A8 554484.45| 3671734.57 13.06|TOP C\L CONC FLDWALL
ORLEANS4A9 554483.89| 3671734.55 13.07|TOP C\L CONC FLDWALL
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Appendix 22

Orleans Outfall Canal BM ALCO to

CHRYSLER Level Run

Horizontal Datum: NAD 1983(1992)

Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana South 1702

Vertical Datum: NAVD88(2004.65)
Coordinate Units: US survey feet
Distance Units: U.S. survey feet
Height Units: U.S. survey feet

See field book for observations.

Field Book Reference

Location Elevation Book Page
Buick 1931 5.52 060854 36
Chrysler 1931 6.30 060854 36
Chrysler RM 1 6.38 060854 36
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Appendix 23

Permanent and Temporary Control Used
and Established for IPET Surveys

Horizontal Datum: NAD 1983(1992)
Horizontal Coordinate System: U.S. State Plane, 1983, Zone: Louisiana

South 1702

Vertical Datum: NAVD88(2004.65)
Coordinate Units: US survey feet

Distance Units: U.S. survey feet

Height Units: U.S. survey feet

Name Northing Easting | Elev |CODE LOCATION
1703 547504.26| 3664050.38| 8.19| TBM |17TH STREET CANAL/VETERENS
5544 553678.12| 3688613.59| -7.05| TBM |OP 5544 ST FERDINAN ST
6422 557007.07| 3687727.80| -6.04| TBM |OP EAST SIDE PEOPLES ROAD
A 148 543696.09| 3675283.47| 5.83] NGS |OP NGS BENCH MARK
AG 06 599773.17| 3745246.69| 3.62| TBM [LITTLE IRISH BAYOU GAGE
AMES 494821.62| 3666213.66| 5.27)| TBM |AMES PUMP STATION
AP 01 560498.73| 3694700.04| 0.82| TBM |[LAKE FRONT AIRPORT
BARR 495348.68| 3696427.20| -4.45| TBM |WHITNEY/BARATARIA PUMP STA.
BEL1 494282.41| 3697937.75| -3.42| TBM |TBM-BELLE CHASSE 1 PUMP STA.
BEL2 506086.46| 3703657.17| -2.47| TBM |[TBM-BELLE CHASSE 2 PUMP STA.
BLOUNT 543352.65| 3681458.36| -1.35| TBM |OP PUMP STATION 03
BRAI 493734.13| 3732366.65| 9.32] TBM |BRAITWAITE PUMP STATION
BYD 7 528943.38| 3727697.07| -1.68] TBM |[BAYOU DUCLOS PUMP STATION 7
DWYE 554365.02| 3694988.80| -5.03] TBM |OP DWYER PUMP STATION
ELAI 548634.83| 3705210.11| -0.54| TBM |[ELAINE STREET
EMPI 329253.48| 3831795.94| -6.52| NGS |[EMPIRE AZ MK 2
ESSE 557818.36| 3674727.63| 5.85| NGS |ESSEX- NGS
ESTE 487476.27| 3681808.09| -2.31| TBM |ESTELLE PUMP STATION 2
G 275 651873.89| 3574804.17| 5.09| NGS [NGS BENCH MARK
GAIN 349610.13| 3816909.47| -8.68| TBM |GAINARD WOODS PUMP STATION
GPS 1 653871.78| 3595812.81| 2.84| TBM |GPS POINT/MANCHAC PASS GAGE
GRAHAM RM | 559308.98| 3678375.72| 6.28| NGS |See PID:BJ1359
GRAL 305325.00| 3870979.64| -5.37| TBM |GRAND LIARD
GRAN 550046.61| 3718973.00] 1.59] TBM |OP GRANT ST PUMP STATION
HARV 505250.23| 3679105.33| -3.90] TBM |[HARVEY PUMP STATION
HERO 488396.57| 3685856.71| -4.27)| TBM |[HERO PUMP STATION
1010 544442.12| 3665897.65| -5.21| TBM |[TBM-1=I-10 PUMP STATION
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Name Northing Easting | Elev |CODE LOCATION
JEA 6 535492.45| 3711065.99| 0.27| TBM |[JEAN LAFITTE PUMP STATION 6
JP 01 553956.53| 3656765.31| -3.48| TBM |JP PUMP STATION 01
JP 02 554576.92| 3645813.33| -2.85| TBM |JP PUMP STATION 02
JP 03 558518.67| 3633625.18| -5.40 TBM |JP PUMP STATION 03
JP 04 560557.95| 3624734.09| -4.16| TBM |JP PUMP STATION 04
KENN 537505.88| 3614304.60| 23.95| NGS |[MONUMENT
L 278 503313.63| 3736367.04| 6.93] NGS |SBP NGS BENCH MARK
LC 05 550482.16| 3681081.87| -1.22| TBM |OP LONDON CANAL
MER 4 519711.61) 3737821.12|11.59] TBM |[MERAUX PUMP STATION 4
MILA 355913.12| 3806431.30| -5.92| NGS |[MILAN 2
MONT 536942.30| 3663012.89| -5.35| TBM |OP MONTICELLO PS
N 367 314850.55| 3878540.66] 1.12] NGS |N 367
OLLI 453118.01| 3696982.75| 0.52| TBM |TBM-OLLIE 2 PUMP STATION
OP 01 529999.79| 3671912.07| -1.95| TBM |OP PUMP STATION 01
OP 02 535980.32| 3676083.47| -2.40| TBM |OP PUMP STATION 02
OP 04 553616.66| 3680819.59| -5.29| TBM |OP PUMP STATION 04
OP 06 542568.72| 3663311.24| -0.29| TBM |OP PUMP STATION 06
OP 07 545522.72| 3671153.35] 0.29] TBM |OP PUMP STATION 07
OP 10 564890.96| 3706240.72| -3.16] TBM |OP PUMP STATION 10
OP 11 515417.06| 3710535.96| -1.93| TBM |OP PUMP STATION 11
OP 13 510301.98| 3704016.54| -6.48| TBM |OP PUMP STATION 13
OP 14 569381.39| 3713316.09| -2.89| TBM |OP PUMP STATION 14
OP 15 559459.74| 3744289.03| -1.70| TBM |OP PUMP STATION 15
OP 16 561058.98| 3699352.98| -3.60, TBM |OP PUMP STATION 16
OP 17 542897.98| 3688637.67| -2.15| TBM |OP PUMP STATION 17
OP 18 563738.50] 3732410.12| 4.82] TBM |OP PUMP STATION 18
ORL 2 549012.44| 3671275.40] 5.89] TBM |ORLEANS CANAL
ORL 3 551747.14| 3671584.19| 1.10] TBM |ORLEANS CANAL
PLPS 551154.68| 3614550.46| -6.16] TBM |PARISH LINE PUMP STATION
PAT 5 595878.07| 3744218.43| 2.27| TBM |LIDAR PATCH 5
PLAN 505869.21| 3701618.75| -3.32] TBM |PLANTERS PUMP STATION
PUMP 540387.85| 3696535.34| 14.14| NGS |OP NGS STATION MARK
S 188 535086.13| 3630421.59| 7.71] NGS |JP NGS BENCH MARK
SEGN 510470.50] 3653146.24| -1.72| TBM |BAYOU SEGNETTE STATE PARK
STMY 495846.54| 3768426.83| 6.82] TBM |ST MARY PUMP STATION 8
U 149 554506.18| 3671789.17| 6.20] NGS |ORLEANS CANAL
WES 2 507612.04| 3653910.45| -4.38) TBM |[WESTWEGO PUMP STATION 2
WEST 501577.72| 3659769.61| 2.18] TBM |[WESTMINSTER PUMP STATION
1327 536441.07| 3691169.56| -0.13| TBM |near 1327 Independence St., New Orleans
near int. of Alvar and N. Miro St., New
2133 539506.93| 3692472.56| -4.00| TBM |Orleans
2320 540667.06| 3685780.83| -3.64| TBM |near 2320 N. Tonti St., New Orleans
2474 539003.67| 3686987.66| -2.54| TBM |near 2474 N. Roman St., New Orleans
3144 540187.55| 3690705.56| -4.79| TBM |near 3144 Byrne Pl., New Orleans
near int. of Benefit and Montegut St., New
3200 544407.07| 3690541.04| -4.94| TBM |Orleans
3422 544827.19| 3692077.46| -4.75| TBM |near 3422 Pleasure St.., New Orleans
5701 553749.62| 3682797.48| -4.96| TBM |near 5701 Pasteur Blvd., New Orleans
A148 543696.09| 3675283.47| 5.83] NGS [See PID:AU0429
WE19 550746.22| 3722193.43| -0.36] NGS |near Michoud Substation
110 281892.48| 3909390.04| 2.93| TBM |[LA 110
112 288195.63| 3910727.91| -3.25| TBM |LA 111/LA112
113 304703.03| 3898424.58| -3.34| TBM |LA 113
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Name Northing Easting | Elev |CODE LOCATION
114 309237.04| 3894462.65| -0.91| TBM |LA 114
115 310042.40] 3866251.59| -2.20] TBM |[LA 115
117 314910.18| 3856557.68| 0.10] TBM |LA 116/ LA117
118 316908.70] 3854106.15| 0.60] TBM |[LA 118
119 320026.38| 3842675.69| -1.58| TBM |LA 119
121 349013.68| 3823503.38| 2.15| TBM |LA 121
1494 C 393095.68| 3767088.95| 1.86] TBM |WEST POINT A-LA-HACHE GAGE SITE
1602 C 388177.25| 3741375.04] 0.61] TBM |LAKE JUDGE PEREZ
1799 B 364683.61| 3696818.11| 2.66] TBM |[MV PETROLEUM SITE
DUVI 301331.85| 3900803.98| 0.89] TBM |DUVIC VENICE PUMP STATION
SUNR 318226.21| 3843740.70] -0.92] TBM |SUNRISE 1 & 2 PUMP STATIONS
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Appendix 24
Pump Stations Surveyed, Listed by
Parish

Jefferson Parish (details found in Appendix 25)

Ames

Bayou Segnette
Bonnabel - JP#1
Cousins #1

Cousins #2

Duncan Canal - JP#4
Elmwood Canal - JP#3
Estelle #2

Harvey

Hero

Parish Line

Planters

Suburban - JP#2
Westminster
Westwego #2
Whitney/Barataria

Orleans Parish (details found in Appendix 26)

Dwyer Rd. Note: No elevations collected; this site under construction.
Elaine St.

Grant St.

I-10

Monticello (Upper Protection)
OP#01

OP#02

OP#03

OP#04

OP#05

OP#06

OP#07

OP#10 (Citrus)

OP#11

OP#12
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OP#13

OP#14 (Jahncke)
OP#15

OP#16 (St. Charles)
OP#17 (Station D)
OP#18 (Maxent)
OP#19

OP#20 (Amid)
Pritchard

Plaquemines Parish (details found in Appendix 27)

Barreire

Belair

Belle Chasse #1

Belle Chasse #2
Bellevue

Braithwaite

Diamond

Duvic (Venice)
Gainard Woods

Grand Liard (Buras)
Hayes

Ollie #2

Ollie — Lower

Ollie -- Upper

Pointe A La Hache-East bank
Pointe A La Hache-West bank
Pointe Celeste #1
Pointe Celeste #2
Pointe Celeste (Private)
Scarsdale

Sunrise #1

Sunrise #2

Wilkinson (Private)

St. Bernard Parish (details found in Appendix 28)

Bayou Ducros #7
Bayou Villere #3
E.J. Gore #5
Fortification #1
Guichard #2
Jean Lafitte #6
Meraux #4

St. Mary #8
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St. Charles Parish (details found in Appendix 29)

New Sarpy

Ormond | (Destrehan 1)
Ormond Il (Destrehan 2)
Schexnaydre
Trepagnier
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Appendix 25
Jefferson Parish Pump Stations

AMES Pump Station

TBM: AMES
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TBM: AMES

Ames Pump Station
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Finished Floor = -7.06 feet NGVD88(2004.65) Field Book 060852
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BAYOU SEGNETTE Pump Station

TBM: SEGN

TBM: SEGN
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This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor Bldg #1 = 2.99 Feet NAVD88(2004.65) Field Book 060852

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-25-5

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



~~—

Finished Floor Bldg. #2 = 6.02 feet NAVD88(2004.65) Field Book 060852

11-25-6 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Bonnabel Pump Station — JP 01

Pump Station JP-01

/

Finished Floor #1 = 2.87 feet NAVD88(2004.65) Field Book 060852 Page 41

Finished Floor #2 = 3.00 ft NAVD88(2004.65) Field Book 060852 Page 41

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-25-7

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



COUSINS #1 Pump Station

Cousins #1 Pump Station

Finished Floor = 2.92 feet NGVVD88(2004.65) Field Book 060852

11-25-8 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



COUSINS #2 Pump Station

Cousins #2 Pump Station

Finished Floor = 2.11 feet NAVD88(2004.65) Field Book 060852

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-25-9

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Duncan Canal Pump Station --- JP-04

Pump Station JP-04

Finished Floor #1 = 6.20 ft, NAVD 88(2004.65) Bk.060852, Pg. 44

11-25-10 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



/

Finished Floor #2 = 2.72 ft, NAVD 88 (2004.65) Bk.060852, Pg. 44

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-25-11

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Elmwood Canal Pump Station JP-03

Elmwood Canal Pump Station JP-03

/

Finished Floor #1 = 5.87 ft, NAVD88(2004.65) Bk.060852, Pg. 43

11-25-12 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor #2 = 4.75 ft, NAVD88(2004.65) Bk.060852, Pg. 43

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-25-13

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



ESTELLE #2 Pump Station

TBM: ESTE

TBM: ESTE

11-25-14 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Estelle #2 Pump Station

Finished Floor = 2.87 feet NAVD88(2004.65) Field Book 060852

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-25-15

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



HARVEY Pump Station

Harvey Pump Station

Finished Floor = 3.15 feet NAVD88(2004.65) Field Book 060852

11-25-16 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



HERO Pump Station

TBM: HERO

TBM: HERO

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-25-17

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor #1 = -.0534 feet NAVD88(2004.65) Field Book 060852

11-25-18 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor #2 = -0.58 feet NAVD88(2004.65) Field Book 060852

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-25-19

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Parish Line Pump Station

Parish Line Pump Station

o

Finished Floor #1 = 9.61 ft, NAVD88(2004.65) Bk.060852, Pg. 45

11-25-20 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor #2 = -5.38 ft, NAVD88(2004.65) Bk.060852, Pg. 45

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-25-21

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



PLANTERS Pump Station

TBM: PLAN

TBM: PLAN

11-25-22 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor = 1.94 feet NAVD88 (2004.65) Field Book 060852

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-25-23

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Suburban Pump Station JP-02

Pump Station JP-02

Finished Floor #1 = 3.90 ft, NAVD88(2004.65) Bk.060852, Pg. 42

11-25-24 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor #2 = 5.96 ft, NAVD88(2004.65) Bk.060852, Pg. 42

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-25-25

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Westminister Pump Station

Westminister Pump Station

11-25-26 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finish Floor = -1.27 feet NAVD88(2004.65) Book # 060852

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-25-27

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



WESTWEGO #2 Pump Station

TBM: WES2

TBM: WES2

11-25-28 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Westwego #2 Pump Station

Finished Floor = -4.26 feet NAVD88(2004.65) Field Book 060852

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-25-29

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Whitney\Barataria Pump Station

Whitney-Barataria Pump Station

11-25-30 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor = -3.02 feet NAVD88(2004.65) Book # 060852

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-25-31

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Appendix 26
Orleans Parish Pump Stations

Elaine Street Pump Station

Elaine #1 = 1.82 feet NAVD88(2004.65) Field Book 060851

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-1

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Grant Street Pump Station

TBM: GRAN

Finished Floor = 5.68 feet NAVD88(2004.65) Field Book 060851 Page 47

11-26-2 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



| -10 Pump Station

TBM: 1010

I-10 Pump Station

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-3

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor #1 = -11.60 feet NAVD88(2004.65) Field Book 060852

Finished Floor #2 = -4.10 feet NAVD88(2004.65) Field Book 060852

11-26-4 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



MONTICELLO Pump Station

TBM: MONT

TBM: MONT

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-5

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor = 2.65 feet NAVD88(2004.65) Field Book 060851

11-26-6 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP #1 Pump Station

TBM: OPO1

TBM: OP0O1

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-7

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP #1 Pump Station

OP #1 Melpomene Pump Station #1

11-26-8 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor = 1.65 feet NAVD88(2004.65) Field Book 060851

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-9

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP #2 Pump Station

TBM: OP02

TBM: OP02

11-26-10 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP #2 Pump Station

Finished Floor = 2.04 feet NAVD88(2004.65) Field Book 060851

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-11

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP #2 PUMP STATION

11-26-12 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP #3 Pump Station

TBM: BLOU

TBM: BLOU

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-13

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP #3 Pump Station

Finished Floor = 1.23 feet NAVD88(2004.65) Field Book 060851

11-26-14 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP #4 Pump Station

TBM: OP04

TBM: OP04

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-15

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP #4 Pump Station

\

Finished Floor = 2.53 feet NAVD88(2004.65) Field Book 060851

11-26-16 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP #5 Pump Station

Finished Floor = 1.88 feet NAVD88(2004.65) Field Book 060851

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-17

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP # 6 Pump Station

Finished Floor #1 = 1.90 ft, NAVD88(2004.65) Bk.060852, Pg. 40

11-26-18 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor #2 = 0.85 ft, NAVD88(2004.65) Bk.060852, Pg. 40

Finished Floor #3 = 4.75 ft, NAVD88(2004.65) Bk.060852, Pg. 40

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-19

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP #7 Pump Station

TBM: OPO7

TBM: OPO7

11-26-20 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor = 2.03 feet NAVD88(2004.65) Field Book 060851

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-21

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Citrus Pump Station -- OP 10

TBM: OP10

Citrus Pump Station OP 10

11-26-22 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished floor = -1.50 feet NAVD 88 2004.65 Field book 060851

Finished floor = -1.50 feet NAVD 88 2004.65 Field book 060851

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-23

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP 11 Pump Station

TBM: OP11

TBM: OP11

11-26-24 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP 11 PUMP STATION

Finished Floor = 2.62 feet NAVD88(2004.65) Field Book 060852

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-25

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP 12 Pump Station

OP 12 Finished Floor = 0.44 feet NAVD88(2004.65) Field Book 060851

11-26-26 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP 13 Pump Station

TBM: OP13

TBM: OP13

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-27

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP #13 PUMP STATION

Finished Floor = 0.64 feet NAVD88(2004.65) Field Book 060852

11-26-28 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Jahncke Pump Station OP 14

TBM: OP14

Jahncke OP 14

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-29

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor = 14.93 feet NAVD88(2004.65) Field book 060851

11-26-30 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP 15 Pump Station

TBM: OP15

TBM: OP15

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-31

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP 15 Pump Station

Finished Floor #1 = -0.18 feet NAVD88(2004.65) Field Book 060851

11-26-32 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



/

Finished Floor #2 = 9.16 feet NAVD88(2004.65) Field Book 060851

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-33

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



St. Charles Pump Station OP 16

TBM: OP16

TBM: OP16

11-26-34 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP #16 -- ST. CHARLES PUMP STATION

Finished Floor = 14.85 feet NAVD88(2004.65) Field Book 060851

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-35

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP 17 Station D Pump Station

TBM: OP17

TBM: OP17

11-26-36 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP 17 Pump Station

Finished Floor = 0.75 feet NAVD88(2004.65) Field book 060851

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-37

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP 18 Maxent Pump Station

TBM: OP18

TBM: OP18

11-26-38 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor = 1.56 feet NAVD88(2004.65) Field book 060851

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-39

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP 19 Pump Station

OP 19 Finished Floor #1 =3.79 feet NAVD88(2004.65) Field Book 060851

OP 19 Finished Floor #2 = -4.33 feet NAVD88(2004.65) Field Book 060851

11-26-40 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP 20 Amid Pump Station

TBM: OP20

TBM: OP20

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-41

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OP 20 Amid Pump Station

—

Finished Floor (Upper) = 19.20 feet NAVD88(2004.65) Field Book 060851

11-26-42 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor = 3.69 feet NAVD88(2004.65) Field Book 060851

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-26-43

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



PRITCHARD Pump Station

Finished Floor = 3.23 feet NAVD88(2004.65) Field Book 060851

11-26-44 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Appendix 27
Plaguemines Parish Pump Stations

BARREIRE Pump Station

Finished Floor = 6.73 feet NAVD88(2004.65)

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 1-27-1

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



BELAIR Pump Station

Belair Pump Station

Finished Floor = 2.81 feet NAVD88(2004.65)

11-27-2 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



BELLE CHASE #1 Pump Station

TBM: BEL1

TBM: BEL1

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-27-3

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor = 4.80 feet NAVD88(2004.65)

BELLE CHASE #1 Pump Station

11-27-4 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



BELLE CHASE #2 Pump Station

TBM: BEL?2

TBM: BEL2

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-27-5

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor = 9.67 feet NAVD88(2004.65)

Belle Chase #2 Pump Station

11-27-6 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Bellevue Pump Station

Finished Floor = 12.72 feet NAVD88(2004.65)

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 1-27-7

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Braithwaith Pump Station

TBM: BRAI

TBM: BRAI

11-27-8 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



~—

Finished Floor #1 = 7.81 feet NAVD88(2004.65) Field Book 060852

Finished Floor #2 = 8.11 feet NAVD88(2004.65) Field Book 060852

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-27-9

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



DIAMOND Pump Station

DIAMOND PUMP STATION

Finished Floor = 10.37 feet NAVD88(2004.65) Field Book 060854

11-27-10 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



DUVIC (Venice) Pump Station

DUVIC(VENICE) PUMP STATION

Finished Floor = 16.38 feet NAVD88(2004.65) Field Book 060854

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-27-11

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



GAINARD WOODS Pump Station

TBM: GAIN

TBM: GAIN

11-27-12 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor #1 = 0.36 feet NAVD88(2004.65) Field Book 060854

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-27-13

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor #2 = 4.80 feet NAVD88(2004.65) Field Book 060854

11-27-14 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



GRAND LIARD(BURAS) Pump Station

TBM: GRAL

TBM: GRAL

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-27-15

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor #1 = -3.12 feet NAVD88(2004.65) Field Book 060854

11-27-16 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor #2 = -8.21 feet NAVD88(2004.65) Field Book 060854

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-27-17

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor #3 = 9.27 feet NAVD88(2004.65) Field Book 060854

11-27-18 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-27-19

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



HAYES Pump Station

HAYES PUMP STATION

Finished Floor = 6.74 feet NAVD88(2004.65) Field Book 060854

11-27-20 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OLLIE #2 Pump Station

TBM: OLLI

TBM: OLLI

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-27-21

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OLLIE #2 PUMP STATION

Finished Floor = 9.52 feet NAVD88(2004.65) Field Book 060852

11-27-22 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OLLIE LOWER PUMP STATION

Ollie Lower Pump Station
Finished Floor = 3.44 feet NAVD88(2004.65) Book 060858

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-27-23

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



OLLIE UPPER PUMP STATION

Ollie Upper Pump Station
Finished Floor = 3.50 feet NAVD88(2004.65) Book# 060858

11-27-24 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



POINTE A La HACHE EASTBANK Pump Station

POINTE A La HACHE EAST PUMP STATION

Finished Floor = 12.59 feet NAVD88(2004.65) Field Book 060852

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-27-25

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



POINTE A La HACHE WEST Pump Station

POINTE A LA HACHE PUMP STATION WEST 1 & 2

Finished Floor #1 = 2.66 feet NAVD88(2004.65) Field Book 060854

11-27-26 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Finished Floor #2 = 6.82 feet NAVD88(2004.65) Field Book 060854

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-27-27

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



POINTE CELESTE #1 Pump Station

Finished Floor = 12.24 feet NAVD88(2004.65) Field Book 060858

POINT CELESTE 1 AND 2 Pump stations

11-27-28 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



POINTE CELESTE #2 Pump Station

Finished Floor =10.46 feet NAVD88(2004.65) Field Book 060858

POINT CELESTE 1 AND 2 Pump stations

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-27-29

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



POINTE CELESTE Pump Station

Finished Floor = 4.67 feet NAVD88(2004.65) Field Book 060854

11-27-30 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



SCARSDALE Pump Station

TBM: SCAR

TBM: SCAR
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SCARSDALE PUMP STATION

Finished Floor = 11.08 feet NAVD88(2004.65) Field Book 060852
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SUNRISE #1 Pump Station

SUNRISE #1 PUMP STATION

Finished Floor Sunrise #1 = 4.71 feet NAVD88(2004.65) Field Book 060854
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SUNRISE #2 Pump Station

SUNRISE #2 PUMP STATION

Finished Floor = 11.59 feet NGVD88(2004.65) Field Book 060854
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WILKINSON PUMP STATION

Finished Floor = 9.76 feet NAVD88(2004.65) Field Book 060858
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Appendix 28
St. Bernard Parish Pump Stations

Bayou Ducros #7 Pump Station

TBM: BYD7
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TBM: BYD7

Finished Floor = 1.25 feet NAVD88(2004.65) Field Book 060851
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Bayou Villere Pump Station #3

Bayou Villere Pump Station #3
Finished Floor = 2.16 feet NAVD88(2004.65) Field Book 060851
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E.J. Gore Pump Station #5

E.J. Gore Pump Station

/

Finished Floor = 4.75 feet NAVD88(2004.65) Field Book 060851
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FORTIFICATION #1 Pump Station

Finished Floor = 1.31 feet NAVD88(2004.65) Field Book 060851
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Guichard Pump Station #2

Guichard Pump Station #2

/

Finished Floor = 1.91 feet NAVD88(2004.65) Field Book 060851
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Jean Lafitte Pump Station #6

TBM: JEAG

TBM: JEAG
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Finished Floor #1 = 15.52 feet NAVD88(2004.65) Field Book 060851

/

Finished Floor #2 = 2.50 feet NAVD88(2004.65) Field Book 060851
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MERAUX #4 Pump Station

TBM: MER4

TBM: MER4
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Finished Floor #1 = 13.92 feet NAVD88(2004.65) Field Book 060851
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Finished Floor #2 = 2.43 feet NAVD88(2004.65) Field Book 060851
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ST. MARY #8 Pump Station

TBM: STMY

TBM: STMY
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Finished Floor = 1.24 feet NAVD88(2004.65) Field Book 060851
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Appendix 29
St. Charles Parish Pump Stations

DESTREHAN #1 Pump Station

DESTREHAN #1 Pump Station
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Finished Floor #1 = 14.21 feet NAVD88(2004.65) Field Book 060858

Finished Floor #2 = 8.39 feet NAVD88(2004.65) Field Book 060858
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DESTREHAN #2 Pump Station

DESTREHAN #2 Pump Station

Finished Floor = 5.71 feet NAVD88(2004.65) Field Book 060858
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NEW SARPY Pump Station

NEW SARPY Pump Station

Finished Floor = 8.92 feet NAVD88(2004.65) Field Book 060858
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SCHEXNAYDRE Pump Station

Finished Floor = 8.36 feet NAVD88(2004.65) Field Book 060858

TREPAGNIER Pump Station

Finished Floor = 10.50 feet NAVD88(2004.65) Field Book 060858
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Appendix 30
1985 New Orleans Policy on NGS
Benchmarks
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Appendix 31
GPS Network Adjustment - IPET Project
Report
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IPET Digital Leveling Specifications
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New Orleans Specific Leveling Procedures for Tidal Bench Marks — Exclusively, Second
Order, Class 11, for Bluebook entry into the National Geodetic Survey (NGS) Data Base.

Interagency Performance Evaluation Team, Task 6 (IPET 6)

NOTE: The following procedures have been established for connecting tidal bench marks
to the NAVD 88 (2004.65) adjustment and are specific to the work related to the IPET.
The following procedures are a mix of acceptable and non-acceptable procedures. These
procedures cannot be used for any other leveling programs other than the one listed
above.

Leveling

NOTE: All leveling will follow the guidelines as laid out below with one exception. Due
to the possibility of moving around the turning points too much in the marsh areas, you
will be allowed to take one setup [(mark to mark) uneven]. This is if the distance
between mark to instrument (not greater than 70 meters) and instrument to mark (not
greater than 70 meters) allows for a single setup. Please note that the processing program
will not accept any readings that the distance exceeds the allowable, therefore it is
advised that the shots be kept below 68 meters to eliminate the possibility of taking a
longer shot than is required. If the over all distance between the marks are greater
than 140 meters total then even setups will be required. At all other tide stations
you will be required to take even setups as described in item 4 for the “Running the
sections (Mark to Mark)” section of this document. Adherence to these procedures,
except for the allowance of single setup in the marsh area, will be followed or data
will not be accepted by NGS. All questions concerning these procedures shall be sent
too or addressed to Ronnie Taylor or Brian Shannon.

Also, we want to restate something that may have not been understood. We are running
second order class Il procedures for the observations, but are not making the two mark tie
to the NAVD 88 (2004.65) conventionally. The tie (connection) to the NAVD 88
(2004.65) is being made using GPS, therefore the tie is a GPS tie. The heights for these
marks will be published as been connected by GPS and will not carry the second order
class Il accuracy statement, but a statement that lets everyone know the accuracy of the
heights are based from a Height Modernization Mark and will be published to the nearest
centimeter. The relative accuracy in difference in heights will be good to second order
class 11, but not the heights themselves.

Page 1 of 10
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Equipment Check List

Most of the tide stations for this project are accessible only by boat. The following
equipment requirements are for all gages that require access by boat. Before leaving the
boat ramp, make sure the following equipment is onboard.

Equipment checklist for tide stations in the marsh
1. Digital Level
2. Stiff Leg Tripod (FIGURE 7)
3. two fiberglass rods with bull’s-eye bubble
4. Thermometer (to be secured to the tripod near the instrument)
5. Brush cutting equipment
6. Sledge Hammer in marsh areas
7. 27x 2” stakes to support the tripod legs and rod in marsh areas
8. Shovel
9. Double headed nails for turning points on 2”x 2” stakes
10. Backup sheets for recording necessary information (figure 6)

Equipment checklist for tide stations that are on solid ground

1. Digital Level

2. Stiff Leg Tripod (FIGURE 7)

3. two fiberglass rods with bull’s-eye bubble — use of Barcode INVAR rods are
acceptable see figure 8.
Thermometer (to be secured to the tripod near the instrument)
Brush cutting equipment
Hammer
Turning pins or turning plates if working urban area on sidewalks
Shovel
Backup sheets for recording necessary information (figure 6)

©OoN A

Four Concerns with leveling
1) Turning Points in the Marsh
2) Curvature
3) Refraction
4) Instrument Collimation

NOTE: Most of this information is taken directly from the U.S. Department of
Commerce, “User’s Guide for the Installation of Bench Marks and Leveling
Requirements for Water Level Stations”, October 1987.

http://140.90.121.76/publications/users quide for installation of Bench Mark.pdf

Page 2 of 10
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1) Turning Points in Marsh Areas

Page 25 of the User’s Guide, Figure 4 illustrates the construction of posts to support the
rod and level. No method can be specified beforehand for these marsh situations because
of different soil conditions. Both the rod and the level must be supported on stable
platforms. It is suggested to drive a two-headed nail on the stake or hub supporting the
rod so the rod can simply be rotated by the rod person instead of the rod person walking
around the turning point and disturbing the setup.

2) Curvature

The level measurement is tangent to the curved level surface of the earth. The earth
curvature is approximately 8 inches (one cinder block height w/ mortar joint) per mile.
The correct formulais C; =0.0785 K? where C; “is earth curvature in meters and “K”
is kilometers.

Second order, class Il leveling procedures will be followed for this project with the
exception of using fiberglass rods for the entire project and single setups for the stations
that are in the marsh. Following is an example of the site length distance allowable for
Second order, class | and |1, also showing the tolerance for setup imbalance which is the
same for both class I and class 1l. Second order, Class | maximum length of site from
rod to instrument is 60 meters and Second order, Class I maximum length of site
from rod to instrument is 70 meters. Both second order, class I and second order,
class Il maximum difference between foresight and backsight lengths are never to
exceed 5 meters per setup (although 10 meter imbalance is allowed with 3-wire
leveling not spirit or digital) and 10 meters overall

3) Refraction

Refraction correction either helps or compounds the curvature error by a magnitude of
one-seventh (or 14%) of the earth curvature. During the day, the denser air is above the
earth because the air is cooler with altitude. This is mentioned in the literature as a
negative temperature gradient — i.e. during the day the temperature drops approximately
3.5 degrees Fahrenheit per thousand feet of altitude. During the night, refraction
compounds the curvature error because the earth cools faster than the air above it - i.e. a
positive temperature gradient.

For these reasons above, temperature is recorded during geodetic surveys. Tripod heights
are well above the ground and rod shots are never below half (0.5) meter from the bottom
of the rod. The exception is when a monument may be located on say a gravity structure
that can only be measured from a high setup reading a few centimeters of rod above the
monument.

Page 3 of 10

11-32-4 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



5) Collimation

The first task upon reaching the station and setting the Vertical Control Survey in
motion to connect to the GPS survey in motion should be to remove the level
instrument from the case and set it on the tripod while getting everything ready
for the “C” shot (collimation check). This will allow the instrument to stabilize
(acclimatize). The Kukkamaki Method is the recommended method to be used
for this project. The 5 figures below show the complete setup for a “C” shot and
then the sequence of observation.

Collimation Check - Kukkamaki Method

AXB X
Rod A Rod B
Instrument Instrument
Position 1 Position 2
f 10 m T 10 m 1 20m |
Collimation Check - Kukkamaki Method . . .
Collimation Check - Kukkamaki Method
AXBXx
AXBX
Rod A Rod B
Rod A Rod B
Instrument
/i Position 1 Instrument
Position 1
L— 10m —J L— 10m —»‘
Collimation Check - Kukkamaki Method Collimation Check - Kukkamaki Method
AXBXx AXBX
Rod A Rod B Rod A Rod B
A Instrument /I Instrument
Position 2 Position 2
L— 20m —J ! 40 m !
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NOTE: A new c-shot (collimation) shall be taken at the beginning of each day or when
leveling is to begin at a different tide station. Example; you start the day at gage xxx
yyyy and complete the survey. Then you move to gage Xxx zzzz, a new c-shot
(collimation) must be taken for gage xxx zzzz. This is required for several reasons, but
primarily due to having a required c-shot for each project. Each gage site relative survey
will be considered a separate subproject.

The collimation of the instrument should not exceed 10 arc seconds. After the
collimation has been completed you must write the collimation on the backup sheets
(figure 6) along with other required information. A sample of the backup sheet follows.
The header, code 1 and code 2 only have to be filled out at the beginning of the day,
if there is a change in observer, change in equipment, etc. otherwise after the first section
only the code 11 and code 99 information has to be completed. The form also allows for
the computation to ensure that the sections close.

Running the sections (Mark to Mark);

A section is beginning on one mark and ending on another mark (turning points are only
holders of the height difference to be transferred). A separate handout is provided for
setting the level instrument up and on how to code the instruments. Each manufacture
has a slightly different way of coding the instrument. Each section must have the
following:

1. Before running the section fill code 11 out on the backup sheets and the code
(key) in the instrument. NOTE: SEE SECTION 13 FOR SEQUENCE OF
CODE TO BE ENTERED.

2. Always make sure that the starting height in the instrument is 0.00000, this is
because we are running differences in heights not heights (elevations)

3. Always run the instrument in the BF (backsight/foresight) format

4. Always begin with rod one on the mark and end with rod one on the mark (even
set-ups.

5. Always level the instrument in the direction of the back rod.

6. Always read the back rod first then turn and read the front rod (never let the back
rod person move until the front rod reading has been completed).

7. Before the reading on the ending mark make sure you key the DEFINE
BARCODE SPSN (SSN) in the instrument. You will have to remember the
number of setups the instrument was showing and add one since the SPSN will
replace the setup number. SPSN stands for survey point serial number this

Page 5 of 10

11-32-6 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



number is assigned to a mark and is used in the description program, leveling
processing, and the abstract. The SPSN should be assigned when the recon is
done and the descriptions are written. This way the observing crew will have the
SPSN prior to running the levels.

8. The number 1 rod person (always on the mark) will call out the stamping on the
mark before the observations are taken to ensure that the correct mark is being
observed. Ifitis a different mark the recorder can write it down on the backup
sheet correctly. NOTE: the 99 record is never completed until the rod person
calls out the stamping on the mark they are about to set the rod on.

9. After the section has been closed out you will begin the next section by filling out
another backup sheet. Remember after the first section only the code 11 and code
99 records have to be completed at the beginning and ending of the section.

10. If this is the second run for the section (both forward and backward are closed
out) the form has a block at the bottom of the page which allows you to check to
see if the section (forward and backward runs) checks. NOTE: if one section is
less than 0.10 kilometer distance or one setup, the section closure allowable is
1 mm. If the shortest distance of the section is more than 0.10 kilometer and
multiple setups, then you multiply the square root of the km distance and
multiply that times the allowable, which in the case of using the fiber glass
rods would be second order class 11, 8 mm times the square root of the
shortest km distance. If you are using INVAR rods then we will be doing
second order class | and the closure would be 6 mm times the square root of
the shortest km distance.

11. At the end of the day, after the last section a code 9999 shall be entered. This will
let the processor know that the day has ended and to look for a new collimation
check and code 1 and 2 record for the next day.

12. Processing the data:
Download the WinDesc and Translev program from the following site:
http://www.ngs.noaa.gov/PC_PROD/PARTNERS/index.shtml. These are the
programs that are used to produce the description file (WinDesc) and to process
the bar code digital level data (Translev). These programs will put everything
into a blue book format for submittal to NGS. Translev will process the level data
and let you know what problems may exist. Beware only the code records, code
1, 2,11, 33, 99 can be changed or corrected based on the backup sheets. No
data streams can be altered, if alter the project will be returned as being
unacceptable. Before you start processing a days work create a folder that
will hold the original data as it came from the instrument, then create a
working directory which will hold the data that you will process. Both the
processed files and the original data will be submitted. A list of what has to
be submitted will follow.
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13. Leveling Procedural “Codes”

Code 1 Entered at the beginning of the day, change in observer, or change in
instrument

Code 2 Entered at the beginning of the day or change in level instrument or
level rods

Code 11 Entered at the beginning of each section
Code 22 Will reject a previous backsight and foresight

Code 33 Temperature code inserted after each set-up if recording gradient
temperatures

Code 99 Entered at the end of a section
Code 9999 Entered at the end of the day or change of observer or equipment
14. SHORT LIST OF RULES;
NEVER SET UP ON ASPHALT
DOUBLE RUN EVERYTHING
NEVER READ BELOW 0.5 METER ON THE ROD (EXCEPTION IS
WHEN MARK IS SET ON A STRUTURE THAT IS WELL ABOVE THE
GROUD, SUCH AS THE GUARD RAIL OF A BRIDGE)
ALL 3 CROSSHAIRS MUST BE ON THE ROD
SAME ROD ON BEGINNING AND ENDING BENCH MARKS

USE HAMMER AND PINS AS TURNING POINTS (SOME EXCEPTIONS
WILL BE MADE AS STATED IN SOW)

ALWAYS KEEP A HAND ON THE LEVEL ROD WHEN SET UP

DO NOT TAKE ROD OFF TURNING POINT AFTER THE HEIGHTS
HAVE BEEN TRANSFERRED TO YOUR TURNING (ONLY TAKE OFF
AFTER THE OBSERVER HAS TRANSFERRED THE HEIGHT
DIFFERENCE FROM THE BACK ROD TO THE FRONT ROD AND THE
OBSERVER GIVES THE BACK ROD PERSON THE OK TO MOVE

AHEAD)
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KEEP SETUP IMBALANCE AT A MINIMUM (BY KEEP THE
IMBALANCE AT A MINIMUM SEVERAL POTENTIAL CORRECTIONS
WILL BE CANCELED OUT, SUCH AS CURVATURE)

ALWAYS COMPLETE THE LEVELING IN ONE DIRECTION ALL THE
WAY THROUGH ALL THE TIDAL MARKS BEFORE RUNNING THE
SECTIONS BACK. (AS AN EXAMPLE: NEVER RUN TIDALATO
TIDAL B AND TURN AROUND AND RUN IT BACK AND THEN MOVE
TO TIDAL B AND RUN TO TIDAL C AND BACK. ALWAYS RUN
TIDALATO TIDAL B, THEN TIDAL B TO TIDAL C, THEN TIDAL C
TO TIDAL D, AND TIDAL D TO TIDAL E. THEN TURN AROUND AND
RUN THE SECTIONS BACK TIDAL ETO TIDAL D, TIDALD TO
TIDAL C, TIDAL C TO TIDAL B, AND TIDAL B TO TIDAL).

THE FOLLOWING IS A NON ACCEPTABLE PROCEDURE AND WILL
NOT BE ACCEPTED, NEVER SET THE INSTRUMENT UP IN ONE
SPOT AND TAKE ALL THE READINGS FROM THE SAME
LOCATION. FOR THE STATIONS IN THE MARSH WHERE ONE
SETUP IS BEING ALLOWED YOU STILL HAVE TO COMPLETE THE
LEVELING AS MENTIONED ABOVE AND ON THE SECOND
(BACKWARD) RUN YOU WILL HAVE TO RESET THE INSTRUMENT
(BREAK DOWN AND RESET). IF YOU ARE RUN ON ANY OF THE
DRIVE TOO MARKS TWO SETUPS ARE REQUIRED THEREFORE
MOVEING THE INSTRUMENT IS ALSO A MUST.
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PRECISE DIGITAL LEVELING - BACKUP RECORDING SHEET

LINE PROJECT FILENAME PAGE
L- OF
SURVEY SURVEY TIME ZONE TEMP PROBE TEMP PROBE
ORDER CLASS CODE TOP HGT BOTTOM HGT
M M
CODE 1 - BEGINNING OF DAY OR CHANGE IN OBSERVER / EQUIPMENT
INFO 1 INFO 2 OBSERVER INFO 3 INFO 4
DATE (MMDDYY) | OBSERVER# | INITIALS INST TYPE TEMP CODE

CODE 2 - EQUIPMENT USED
INFO 1 INFO 2 ROD INFO 3 INFO 4
INST S/N COLLIMATION” CODE ROD 1 S/N ROD 2 S/N

CODE 11 - BEGINNING SECTION INFORMATION
SPSN# | BENCH MARK STAMPING INFO 1 INFO 2 INFO 3 DIR
TIME ROD/MK TEMP F/B

CODE 99 — ENDING SECTION INFORMATION
SPSN# | BENCH MARK STAMPING INFO 1 INFO 2 INFO 3 INFO 4
TIME ROD/MK TEMP W/S

SECTION OBSERVATION INFORMATION

TOTAL SETUPS TOTAL DISTANCE ACCUMULATED ELEV DIFFERENCE
(KM) IMBALANCE (M) (M)
CLOSURE REMARKS
F
B
DIF
ALW’D
FIGURE 6 BACKUP RECORDING SHEET
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Stiff leg tripod

Invar rod
with struts

FIGURE 7 STIFF LEG TRIPOD FIGURE 8 INVAR ROD

Turning Pin — Cap Off

Turning Pin — Cap On

FIGURE 9 TURNING PINS
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Appendix 33
IPET Survey Task Order—Contract Scope
of Work-20 Nov 05
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DEPARTMENT OF THE ARMY

ETL1110-1-152

U. S. Army Corps of Engineers

CECW-EP

Technical Letter
No. 1110-1-152

Washington, D.C. 20314-1000

1 January 1994

Engineering and Design
CONVERSION TO THE NORTH AMERICAN VERTICAL DATUM OF 1988

1. Purpose

This technical letter provides technical guidance and
implementation procedures for the conversion from the
National Geodetic Vertical Datum of 1929 (NGVD29) to
the North American Vertical Datum of 1988 (NAVDSS).

2. Applicability

This letter is applicable to all HQUSACE elements, major
subordinate commands, districts, laboratories, and field
operating activities having responsibility for civil works,
military  construction, or environmental restoration
projects.

3. References

a.  Water Resources Development Act of 1992
(WRDA 92), Section 224, Channel Depths and Dimen-
sions.

b. EM 1110-2-1003, Hydrographic Surveying.

¢ Converting the National Flood Insurance Program
to the North American Vertical Datum of 1988: Guide-
lines for Community Officials, Engineers, and Surveyors,
FEMA Report No. FIA-20, June 1992.

d  Results of the General Adjustment of the North
American Datum of 1988, American Congress on
Surveying and Mapping Journal of Surveying and Land
Information Systems, Vol. 52, No. 3, 1992, pp. 133-149.

e. American Congress on Surveying and Mapping
Ad Hoc Committee Report on NAVDSS, Special ACSM
Report, 1990.

4. Discussion
a. NGVD29 has been replaced by NAVDSS, an
international datum adopted for use in Canada, the United

States and Mexico. NAVIDES was established to resolve
problems and discrepancies in NGVD29. The adjustment
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of NAVDES was completed in June 1991 by the National
Geodetic Survey (NGS), an agency of the Department of
Commerce, National Oceanic and  Atmospheric
Administration (NOAA). NAVDSS was constrained by
holding fixed the height of a single primary tidal
benchmark (BM) at Father's Point/Rimouski, Queébec,
Canada, and performing a minimally constrained general
adjustment of  U.S.-Canadian-Mexican  leveling
observations. The result of this adjustment is newly
published NAVDS8 elevation values for benchmarks
(BMs) in the NGS inventory. Most Third-Order BMs,
including those of other Federal, state and local
government agencies, were not included in the NAVDSS
adjustment. Appendix A contains further background
information on the development and adjustment of
NAVDES.

h. The Federal Geodetic Control Subcommittee
(FGCS) of the Federal Geographic Data Committee
(FGDC) has affirmed that NAVDSS shall be the official
vertical reference datum for the US. The FGDC has
prescribed that all surveying and mapping activities
performed or tinanced by the Federal Government make
every effort to begin an orderly transition to NAVDES,
where practicable and feasible.

¢.  Both tidal and non-tidal low water reference
planes and datums are affected by the change to
NAVDES. The datum for the Great Lakes is now the
International Great Lakes Datum of 1985 (IGLDSS).
Unlike the prior datum (IGLDS53), IGLDSE5 has been
directly referenced to NAVDBS and originates at the
same point as NAVDSS  Elevations of reference
points/datums along the various inland waterway systems
will also be impacted by the change in datums.

d. The transition to NAVDSS8 may have considerable
impact on Corps projects, including maps, drawings, and
other spatial data products representing those projects.
However, once completed, the transition will result in a
more accurate vertical reference datum that has removed
leveling errors, accounts for subsidence, and other
changes in elevation.
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e. A computer program entitled "VERTCON 1.0"
can be used to make approximate conversions between
NGVDZ29 and NAVDS8. This program was developed
by NGS and during the later part of FY94 will be
incorporated into the USACE program CORPSCON.
VERTCON conversions are intended for general small-
scale mapping uses -- VERTCON should not be used for
converting benchmark elevations used for site plan design
or construction applications. Further details on
VERTCON are at Appendix A.

5. Action

a  USACE commands should begin the orderly
transition to NAVDS8. Procedural guidance for per-
forming this conversion is given in Appendix A.

h. The conversion to NAVDSEE should be accom-
plished on a project by project basis. The relationship of
all project datums to both NGVD29 and NAVDSS will be
clearly noted on all drawings, charts, maps, and elevation
data files.

¢. In accordance with Section 24 of WRDA 92,
when elevations are referred to a tidal reference plane in
coastal waters of the U.S., Mean Lower Low Water
(MLLW) shall be used as the vertical datum. Tidal BMs
should be tied to NAVDSE instead of NGVD29 where
NAVDSES data is available. Tidal datums shall be
established in accordance with the procedures outlined in
EM 1110-2-1003.

FOR THE DIRECTOR OF CIVIL WORKS:

1 Appendix
APP A - Development and Implementation of
NAVDSS
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d  Other hydraulic-based reference planes estab-
lished by USACE for the various inland waterways,
reservoirs, and pools between control structures should
continue to be used for consistency; however, they should
also be connected with the NAVDSS where practicable
and feasible.

e. In project areas where local municipal or sanitary
jurisdictions have established their own vertical reference
planes, every attempt should be made to obtain the
relationship between that local datum and NGVD29
and/or NAVDSE; and clearly note this relationship on all
drawings, charts, maps, and elevation data files.

5. Technical Assistance

The U.S. Army Topographic Engineering Center
(USATEC) may be consulted if technical assistance is
required in the conversion effort. Contact Commander
and Director, USATEC, ATTN: CETEC-TL-SP, Build-
ing 2592, Fort Belvoir, VA 22060-5546. The
HQUSACE proponent for this action is the Engineering
Division, Directorate of Civil Works, ATTN: CECW-EP-
S.

PAUL D. BARBER
Chief, Engineering Division
Directorate of Civil Works
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APPENDIX A
DEVELOPMENT AND IMPLEMENTATION OF NAVD88

SECTION |
Background

1. General

a The NAVDSS is a new vertical datum for North
America which effectively covers Canada, Mexico, and
the U.S. The new adjustment of the U.S. National
Vertical Control Network (NVCN) was authorized in
1978, and in 1982 the National Oceanic and Atmospheric
Administration (NOAA) and Canada signed a Memoran-
dum of Understanding (MOU) regarding the adoption of
a common, international vertical control network called
the NAVDSS.

b, The Federal Geodetic Control Subcommittee
(FGCS) of the Federal Geographic Data Committee
(FGDC) has adopted the new NAVDSS datum. In
addition, NAVDSS was established in conjunction with
the International Coordinating Committee on Great Lakes
Basic Hydraulic and Hydrologic Data. This committee
defined the IGLID85 which was published for use in
January 1992, IGLDS85 replaced IGLDSS.

2. The National Vertical Control Network (NVCN):
NGVD29 and NAVD88

a The NVCN consists of a hierarchy of interrelated
nets which span the United States. Before the adoption of
NAVDSES, benchmark (BM) elevations of the NVCN
were published as orthometric heights referenced to
NGVD29. NGVD29 was established by the United
States Coast and Geodetic Survey's (USC&GS's) 1929
General Adjustment. NGVDZ29 was established by
constraining the combined U.S. and Canadian first order
leveling nets to conform to Mean Sea Level (MSL) as
determined at 26 long term tidal gage stations that were
spaced along the east and west coast of North American
and along the Gulf of Mexico, with 21 stations in the U.S.
and 5 stations in Canada.

b, Local MSL is a vertical datum of reference that is
based upon the observations from one or more tidal
gaging stations. NGVD29 was based upon the assump-
tion that local MSL at those 21 tidal stations in the .S,
and 5 tidal stations in Canada equalled 0.0000 foot on
NGVD29. The value of MSI as measured over the
Metonic cycle of 19 years shows that this assumption is
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not entirely valid and that MSL varies from station to
station.

¢. The NGVID29 was originally named the Mean Sea
Level Datum of 1929. Tt was known at the time that
because of the variation of ocean currents, prevailing
winds, barometric pressures and other physical causes,
the MSL determinations at the tide gages would not
define a single equipotential surface. The name of the
datum was changed from the Mean Sea Level Datum to
the NGVD29 in 1973 to eliminate the reference to sea
level in the title. This was a change in name only; the
definition of the datum established in 1929 was not
changed. Since NGVID29 was established, it has become
obvious that the geoid based upon local mean tidal
observations would change with each measurement cycle.
Estimating the geoid based upon the constantly changing
tides does not provide the most stable estimate of the
shape of the geoid, or the basic shape of the Earth.

d The datum for NAVDSE 1s based upon the mass
or density of the Earth instead of the varying heights of
the seas. Measurements in the acceleration of gravity are
made at observation points in the network and only one
datum point, at Pointe-au-Pere/Rimouski, Québec,
Canada, 1s used. The wvertical reference surface 1s
therefore defined by the surface on which the gravity
values are equal to the control point value. Although the
international cooperation between the United States and
Canada greatly strengthened the 1929 network, Canada
did not adopt the 1929 vertical datum. The NGVD29 was
strictly a national datum. NAVDSSE is an international
vertical datum for the US, Canada, and Mexico.

3. Distinction Between Orthometric and Dynamic
Heights

a  There are several different reference elevation
systems used by the surveying and mapping community.
Two of these height systems are relevant to IGLDS8S5:
orthometric heights and dynamic heights. Geopotential
numbers relate these two systems to each other. The
geopotential number (C) of a BM is the difference in
potential measured from the reference geopotential
surface to the equipotential surface passing through the
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survey mark. In other words, it is the amount of work
required to raise a umit mass of 1 kg against gravity
through the orthometric height to the mark. Geopotential
differences are differences in potential which indicate
hydraulic head. The orthometric height of a mark is the
distance from the reference surface to the mark, measured
along the line perpendicular to every equipotential
surface in between. A series of equipotential surfaces can
be used to represent the gravity field One of these
surfaces 1s specified as the reference system from which
orthometric heights are measured. These surfaces defined
by the gravity field are not parallel surfaces because of
the rotation of the earth and gravity anomalies in the
gravity field. Two points, therefore, could have the same
potential but may have two different orthometric heights.
The value of orthometric height at a point depends on all
the equipotential surfaces beneath that point.

b. The orthometric height (H) and the geopotential
number (C) are related through the following equation:

C=G*H

where G is the gravity value estimated for a particular
system. Height systems are called different names
depending on the gravity value (G) selected. When G 1s
computed using the Helmert height reduction formula
that 1s used for NAVDES, the heights are called Helmert
Orthometric Heights. When G is computed using the
International Formula for Normal Gravity, the heights are
called Normal Orthometric Heights. When G is equal to
normal gravity at 45° latitude, the heights are called
Normal Dynamic Heights. Tt should be noted that
dynamic heights are just geopotential numbers scaled by
a constant, using normal gravity at 45° latitude equal to
980.6199 gals. Therefore, dynamic heights are also an
estimate of hydraulic head. In other words, two points
that have the same geopotential number will have the
same dynamic height.

¢. IGLD355 is a normal dynamic height system which
used a computed value of gravity based on the
International Formula for Normal Gravity. Today, there
is sufficient observed gravity data available to estimate
"true" geopotential differences instead of "normal"
geopotential  differences. The "true" geopotential
differences, which were used in developing IGLDS85 and
NAVDES, will more accurately estimate hydraulic head.

4. Problems with NGVD29 and Why a New Datum
Needed to be Established
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a. Approximately 625,000 km of leveling have been
added to the National Geodetic Reference System
(NGRS) since the 1929 adjustment. Each new line has
been adjusted to the network. The new leveling data
uncovered some problems in NGVD29. Through the
years, the agreement between the new leveling and the
network BM elevations slowly grew worse. An investi-
gation of NGVD29 general adjustment results indicates
that large residuals were distributed in some areas of the
country during that adjustment. For example, the
accumulated 1929 adjustment correction along a 3000 km
east-west leveling route from Crookston, Minnesota, to
Seattle, Washington is a delta of 89 centimeters (cm).

b. Inconsistencies in NGVD29 have increased over
the years. This increase is a function of factors such as:

(1) Many BMs were affected by unknown vertical
movement due to earthquake activity, postglacial
rebound, and ground subsidence.

(2) Numerous BMs were disturbed or destroyed by
highway maintenance, building, and other construction.

(3) New leveling became more accurate because of
better instruments, procedures, and improved computa-
tions. It was decided in 1977 that the high accuracy
achieved by the new leveling was being lost when forced
to fit the 1929 network, and plans were made to begin
developing a new national vertical network.

¢ These inconsistencies have not always been
apparent to the user since NGS has periodically readjust-
ed large portions of the NVCN and spread these large
residuals over large areas. Eventually, however, there
would be a large number of areas in which surveyors
would not be able to check their work using NGVD29.
NAVDSS is specifically designed to remove the incon-
sistencies and distortions such as those found in the
NGVD29. NGS has held off incorporating approximate-
Iy 40,000 km of newer leveling data for these reasons.
These data were incorporated into the NAVDES.

5. Selection of the Adjustment Method for
NAVD38

a The FGCS created a Vertical Subcommittee in
1989 to study the impact of the NAVDSES on the pro-
grams of member agencies and to recommend a datum
defimtion.  Several different datum definitions for
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NAVDES were studied by the subcommittee and the three
options below were selected for final consideration:

(1) Fix the elevation or mean sea level at a single
point.

(2) Fix mean sea level at four tide gages located at
the network corners.

(3) Fix the NGVD29 elevations at 18 existing, well
scattered BMs.

b. Two options were considered for the establish-
ment of the vertical datum: (1) tidal epoch or (2) a
minimally constrained adjustment. The tidal epoch
option required that the adjustment hold MSL fixed at all
appropriate primary tide stations and use the latest
available tidal epoch. This definition is actually the same
as NGVD29, but used the latest data available. The other
option used a minimally constrained adjustment holding
local MSL fixed at one primary tide station and adjusting
all leveling data to it. This second option would maintain
the integrity of the leveling data but would also create the
greatest deviation from the presently published data.

¢. Research was done by NGS to determine which
option would be the best choice. To assist in the
NAVDES datum definition decision, several adjustments
were performed using different constraints. The results
obtained from several trial adjustments indicate that no
matter which datum definition scenario is chosen for
NAVDSS, including a minimally constrained adjustment,
that changes in absolute heights of as much as 75 to 100
cm would exist between NGVD29 and NAVDSES.

d In addition to the NGS research, agencies and
appropriate bodies were queried to determine which
option would be their preference and to ask for recom-
mendations. The FGCS and the American Congress on
Surveying and Mapping (ACSM) established committees
to investigate the impact of NAVDSS on their members'
activities and the activities of others in the community.
Members of these committees were requested to provide
documentation on the affects that the readjustment would
have on their user populations and to include specific
examples describing the real impact of a new wvertical
datum on their products. USACE was included in the
questionnaire survey. The ACSM report 1s included as a
reference to this document.
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e. As a preliminary measure, both committees
drafted recommendations for NAVIDES and specified that
NGS should:

(1) Perform minimally-constrained least squares
adjustment of the data for NAVDSS.

(2) Shift the datum vertically to minimize recompila-
tion of National Mapping Products.

(3) Develop computer transformation software to
convert between NGVD29 and NAVDES.
("VERTCON").

{4) Develop national and/or regional geoid models to
ensure GPS height differences meet at least 2nd Order,
Class II FGCS precise geodetic leveling standards for
accuracy.

£ Results indicated that the tidal epoch option would
minimize the magnitude of the changes from NGVD29 to
NAVDSSE and thus possibly allow direct comparison of
present hydrographic survey elevations with the proposed
new NAVDSS elevations. The smaller change between
elevations would cause less confusion and concern over
flow heights, and the like. Regardless of the datum
defimtion selected, large differences would exist between
the NAVDSS and the NGVD29 heights. It should be
noted that the NAVDES heights are better estimates of
orthometric heights than the NGVD29 heights. Better
estimates of orthometric heights will become more
critical in the future as surveying techniques continues to
become more sophisticated and more accurate. The
improved accuracy of geoid height determinations using
GPS data requires the best estimate of true orthometric
heights. Many cartographers want heights on their maps
based on the best estimate of true orthometric heights.

6. The NAVDS88 Adjustment

a The NAVDSS adjustment is the culmination of
over ten vears of work. This effort has included:
establishing about 100,000 km of trunk line leveling to
reinforce weak areas in the network; modemizing the
vast amount of leveling observation and description data
that has been collected for over a century; performing
adjustments of sections of the network to verify the
quality of the observation data; informing the public
users of the network of the pending change and deter-
mining the impact on the nation's engineering activities.
After the datum definition was selected to be a minimally
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constrained adjustment, the final task of this effort was to
perform the least squares adjustment of the whole
network.

b. The general adjustment of NAVDSS was com-
pleted in June 1991. The primary network consists of
200 loops containing 909 junction BMs. The network
connects to 57 primary tidal stations which are part of the
National Primary Tidal Network and 55 international
water-level stations along the Great Lakes. TIn addition,
28 border connections were made to the Canadian
vertical control network and 13 to the Mexican vertical
control network. Third order BMs of other agencies (e g,
USACE) were not included in this adjustment. The
500,000 BMs established by the USGS were also not
placed in computer readable form and therefore will not
have NAVDSR heights. In addition, USACE commands
have established thousands of BMs which will not have
NAVDES heights.

¢. A particular concemn for the developers of the
NAVDSES was how to resolve the many issues associated
with the National Mapping Program (NMP) of USGS and
the National Map Accuracy Standard (NMAS). The
NMP includes more than 83,000 different map products
of which over 7 million copies are distributed annually.
Almost all of these products contain elevation informa-
tion as contours and spot elevations on maps or as
elevation arrays in Digital Elevation Models. Changing
these products, both graphical and digital, to the
NAVDSS will be a massive and costly undertaking and
will require a decade or more to complete.

d The new leveling data have additional corrections
applied for refraction and rod correction and are adjusted
in geopotential units rather than the orthometric system
used in the past. The datum definition is the most
scientifically acceptable of all the definitions considered
and 1s the most natural because it is based on an undis-
turbed representation of the Earth's gravity field. It is the
most suitable for the geoid height computations needed
for the reduction of GPS ellipsoidal heights. The main
disadvantage is the differences with MSL on the west
coast. At Seattle, a person standing on the zero elevation
contour (NAVDSSE) will barely have their head above
water at midtide.

e. Preliminary analysis indicates that the overall
differences between orthometric heights referred to
NAVDSES and to the NGVD29 range from approximately
-40cm to +150cm. Most surveying applications should
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not be signmificantly affected because the changes in
relative  height between adjacent BMs in  most
geotechnically stable areas should be less than 1 ecm. In
many geotechnically stable areas, a single bias factor
describing the difference between NGVD29 and
NAVDEE can be estimated and used for most mapping
applications. This was a significant consideration for
assessing the impact on the National Mapping Products.
The absolute height values will change much more, but
this should not be the surveyor's biggest concern, since
he/she should be concerned with ensuring that all height
values of BMs are referenced to the same vertical datum.
The overall differences between dynamic heights
referred to the IGLDSS and to IGLDS5 will range from
approximately 1 to 40 cm.

7. Maintenance of Parallel Datums by NGS:
NAVD388 and NGVD29

For a period of time, NGS will support both the NAVDEE
and the NGVD29. Beyond the next 5-7 vears, continued
maintenance of NGVD29 will depend on user demands
and budget constraints.

A4
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SECTION I
Impact of NAVD88 Conversion on Other Hydraulic Reference Datums

8. International Great Lakes Datum of 1955

(IGLDS5)

a IGLDS5S is a datum common to the United States
and Canada and 1s defined by intemational agreement.
Before the establishment and adoption of the IGLDS55,
the differences in elevation between the lakes had been
determined but had not been connected to sea level and
lake level data published from the United States and
Canada did not match for the same lakes and rivers. The
IGLDS55 was an international cooperative effort between
the those two countries, the result of which was that the
Great Lakes-St. Lawrence River system was then covered
by a single umiform wvertical control network. The
IGLD55 is different and separate from the NGVID29.

b. IGLD35 is by definition a hydraulic (i.e., dynam-
1¢) datum. The reference zero for IGLDS55 is based on
mean water level surface at Father's Point (Pointe-au-
Pere), Québec, Canada. Holding this point fixed deter-
mined the IGLD355 datum. A procedure termed a "water
level transfer" has been used to establish a local vertical
datum on each of the Great Lakes. Research has
concluded that the water level transfer technique was
concluded to be at least as accurate as First-Order, Class T
geodetic leveling. The remaining lakes were incorpo-
rated using a combination of level lines and water level
transfers.  Adjusted elevations on the IGLIDS55 are
referenced using the dynamic number system. The
dynamic value of a benchmark (BM) is not a true linear
elevation, but a serial number given to the level surface
on which the mark lies. Dynamic elevations were
adopted for the IGLD35 primarily because they provide a
means by which the geopotential hydraulic head can be
measured more accurately between two points.

¢. The earth's crust experiences movements around
the entire Great Lakes and St. Lawrence River area.
Therefore, the vertical reference datum for this area must
be vertically readjusted every 25 to 30 years. This crustal
movement 1s called "isostatic rebound." which 1s the
gradual rising of the earth rebounding from the weight of
the glaciers during the last glacial age. When IGLD55
was created, it was known that readjustment would be
necessary due to the effects of isostatic rebound. Crustal
movement is not uniform across the Great Lakes basin
and causes bench marks to shift not only with respect to
each other, but also with respect to the initial reference
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point. Subsidence and other local effects can cause bench
marks to shift as well.
9. International Great Lakes Datum of 1985
(IGLD85)

a The Coordinating Committee on Great Lakes
Basic Hydraulic and Hydrologic Data revised the
IGLD55 datum and established IGLDS85. This committee
has input to the international management of the Great
Lakes-3t. Lawrence River system. Representatives from
the U.S. and Canada are members on this committee. The
efforts of the Coordinating Committee to revise [GLIDS5
and establish IGLIDES were coordinated with the efforts
to establish the new common international vertical datum
for the US, Canada and Mexico, NAVDSS.

b, The IGLDS85 is the current vertical control
reference system in the Great Lakes Basin. The IGLD55
was the vertical control reference system for this area
until the publication of the IGLDS85 in January, 1992.
Originally, an IGLD 80 had been planned, but the project
was extended. The epoch that was actually used to
determine the mean water level for the new datum was
from 1983-1988 of which the mean year is 1985. The
reference zero point for IGLDSS is located at benchmark
#1250@, located at Rimouski, Québec. This benchmark
has an IGLDS85 elevation of 6.723 meters and 1GLID55
elevation of 6.263 meters. [GLDSS increases the number
and accuracy of benchmarks in the Great Lakes area.
Corps districts were targeted to have converted over to
IGLD85 by January of 1993, This cannot be practically
done until NOAA publishes complete IGLD8S BM data
for the area. IGLDBS data is available for the gages, but
the spacing of the gages is not dense enough to support
conversion of local project control.

¢ Agencies in the US. and Canada will use
IGLD85. The National Oceanic Service (NOS) and the
Canadian Hydrographic Service (CHS) began reporting
water levels referenced to IGLDS5 upon its implementa-
tion in January, 1992. For a period of time, conversion
factors for both IGLD55 and IGLDS85 water level data
will be provided by NOAA/NOS Great Lakes Section
and CHS. The monthly water level bulleting published
by USACE and CHS will reflect this information.
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d  IGLDS85 will not change water levels established
for federal flood insurance programs in the US. These
levels will be referred to NAVDSZ. Elevations common
to both NAVDS8E and IGLDSS5 are available from NOAA.
Lake-level outflows also will not be affected by the
datum change to IGLDS85. As benchmark information
becomes available, navigation, construction, and other
improvement work on the Great Lakes should be referred
to IGLD85. Either datum 1s acceptable until the
benchmark data is available for the respective USACE
District or project area. Drawings shall include a note for
the vertical [GLD datum in use to avoid blunders.
USACE permit applications will still be referenced to the
Ordinary High Water Mark (OHWM) as defined under
Section 10 of the Rivers and Harbors Act. As benchmark
information becomes available, new applications should
reference IGLDSS.

10. NAVDS88 and IGLD85

a. The specific needs of the Great Lakes system were
taken into account while the decision were being made
about how NAVDSE was to be established. Analyses of
data in the Great [Lakes Basin was used to determine the
effects of the datum constraint, magnitudes of height
changes from the IGLDS55, deficiencies in the network
design, selection of water-level station pairs to be used to
generate zero geopotential difference observations, and
additional releveling requirements. This coordination
provided a check on the accuracy of the work and
established a conversion between the IGLDS5 and
NAVDES.

b. Elevations referenced to NGVIDZ29 are unaccept-
able for use in resolving the involved problems of the
Great Lakes System. The reference zero for NGVD29 1s
not located within the Great Lakes system and
orthometric elevations are not sufficient for use with large
bodies of water such as the Great Lakes. The dynamics
of large bodies of water are not modelled well by
considering them as single equipotential surfaces. Other
forces such as gravity must be considered. For example,
water level measurements obtained at both ends of the
Lake and connected to the NGVD29 would show some
magnitude of a permanently northerly slope.

¢.  The general adjustment of the NAVDSE and
IGLD8S is one and the same. A minimum constraint
adjustment of Canadian-Mexican-U.S. leveling observa-
tions was performed holding fixed the height of the
primary tidal BM, referred to the new IGLID85 local
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mean sea level height value, at Father's Point/Rimouski,
Québec, Canada. This constraint satisfies the require-
ments of shifting the datum vertically to minimize the
impact of NAVIDSEE on USGS mapping products, as well
as provides the datum point desired by the IGLD
Coordinating Committee for IGLDS85. The only differ-
ence between IGLDS8S5 and NAVDSS is that IGLD85 BM
values are given in dynamic height units and NAVIDES
values are given in Helmert orthometric height units. The
geopotential numbers of BMs are the same in both
systems.

d Geopotential numbers from the general adjustment
of NAVDSS were used to compute IGLDSES dynamic
heights. They will provide the best estimate of hydraulic
head. If secondary gage data are placed in computer
readable form, they will also be incorporated into
NAVDSS and IGLDS8S. NGS will publish NAVDSS
heights and provide, upon special request, geopotential
numbers for all BMs included in NAVDES.

e. The use of GPS data and a high-resolution geoid
model to estimate accurate GPS-derived orthometric
heights will be a continuing part of the implementation of
NAVDSE and IGLD85. It is important that users initiate
a project to convert their products to NAVDSE and
IGLD85. The conversion process is not a difficult task,
but will require time and resources. Other local reference
planes have been established by local jurisdictions and
these can be referenced to either IGLID&S or NAVIDES.

11. 1974 Low Water Reference Plane (LWRP)

a  On the Mississippi River between the mouths of
the Missouri and the Ohio Rivers (the Middle Mississippi
River), depths and improvements are referenced to a
LWRP. No specific LWRP vear is used for the Middle
Mississippi north of Cairo, 11.. Below Cairo, 1L, depths
and improvements along the Lower Mississippi River are
referenced to the 1974 LWRP. This is also a hydraulic
reference plane, established from long term observations
of the nver's stage, discharge rates, and flow duration
periods. The low water profile was developed about the
97-percent flow duration line. The elevation of the 1974
LWRP drops gradually throughout the course of the
Mississippi, however, some anomalies in the profile are
present in places (particularly in areas containing rock
bottoms or gromns/weirs). The gradient is approximately
0.5 feet per river mile. The ever-changing river bottom
will influence the 1974 LWRP. Changes in the stage-
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discharge relationship will influence the theoretical flow
line for the 1974 LWRP.

b. Construction and improvements along the lower
river are performed relative to the 1974 LWRP at a
particular point. Differences in 1974 LWRP elevations
between successive points along the river are determined
from simultaneous staff readings and are referenced to
benchmarks along the bank. The 1974 LWRP slope
gradients between any two points must be corrected by
linear interpolation of the profile. Thus, over a typical 1-
mile section of river with a 0.5-foot gradient, each 1000-
foot C/C river cross section will have a different 1974
LWRP correction, each dropping successively at
approximately 0.1-foot increments.

¢. Where practicable and feasible, NAVDES should
be used as the common reference plane from which 1974
LWRP elevations are measured. The relationship of all
project datums to both NGVD29 and NAVDSSE should be
clearly noted on all drawings, charts, maps, and elevation
data files. All initial surveys should be referenced to both
NAVDSS and NGVD29. If this is not feasible, then
NGVD29 should be used as the common reference plane
from which 1974 LWRP elevations are measured until
the move to NAVDSS can be accomplished. Differences
between the 1974 LWRP and NGVD29 are published for
the reference benchmarks used to control surveys and
construction activities. In some districts, surveys are
performed directly on NGVD29 without regard to the
1974 LWRP profile (i.e., elevations above NGVD29 are
plotted rather than depths below 1974 LWRP). The 1974
LWRP depths are then contoured from the plotted
NGVDZ2Z9 elevations, with the 1974 LWRP profile
gradients applied during the contouring process. If a
survey is conducted over a given reach of the river, the
1974 LWRP-NAVDES and/or the 1974 LWRP-NGVD29
conversion must be interpolated based on the slope
profile over that reach.

d Controlled portions of the Upper Mississippi are
referred to pool levels between the controlling structures.
Although a variety of reference datums are used on other
controlled river systems or impoundment reservoirs, most
are hydraulically based and relate to some statistical pool
level (eg., "normal pool level" "flat pool level"
"minimum regulated pool level ", etc.).

e. On the Mississippi River above Melvin Price

Locks and Dam at Alton, IL, to Lock and Dam Noe. 22 at
Saverton, MO, the reference used is related to the
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minimum regulated pool elevation. These pools are
regulated referenced to a "hinge point". The pools are
drawn down when the river's flow will provide adequate
navigation depths naturally. When the flows are reduced
to low volumes, the pools are reestablished and are
essentially level. The depths and improvements along
this reach of the Mississippi River are referenced to the
"minimum regulated pool” elevations.

f On the Mississippi River above Lock and Dam No.
22 at Saverton, MO, to St. Paul, MIN, a "flat pool level"
reference is used, and soundings are shown as "depth
below flat pool”. The flat pool is the authorized elevation
of the navigation project and can be referenced to any
number of local datums. Most commonly, this level is
referenced to the mean sea level (MSL) datum of 1912,
the general adjustment which preceded 1929. Conver-
sions between MSL 1912 and NGVD29 are available.
The Tlincis Waterway pool elevations are referred to
NGVDZ29, however, relationships to numerous other
datums are also made.

g Vertical clearances (bridges, transmission lines,
etc.) are usually measured relative to high and low waters
of record, or relative to full pool elevations. Shore lines
shown on river drawings and navigation maps may be
referenced to a low water datum (i.e, 1974 TWRP). On
the Mississippi River above Lock and Dam No. 22 at
Saverton, MO, the plotted shore line 1s referenced to full
pool stage at dams with discharges equaled or exceeded
90 percent of the time. Given the variety of reference
levels, special care must be taken to properly identify the
nature and source of all vertical reference datums used on
a project.  The datum notes should include and clearly
depict the relationship to NAVDES.
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SECTION Ill
Impact of NAVD88 Conversion on U.S. Geological Survey
and Federal Emergency Management Agency Programs

12. NAVDS88 and the National Mapping Program
(NMIP)

a The NMP of the U.S. Geological Survey (USGS)
includes more than 83,000 different map products. Some
55,000 of these are in the 7.5-minute, 1:24.000-scale,
primary quadrangle map series (7.5-minute quads).
These maps are widely used by Corps planners. Since the
7.5-minute quad series 1s the largest scale in the NMP and
contains the greatest detail and elevation accuracy, it will
be significantly affected by the vertical datum change.

b. The contour intervals of the 7.5-minute map series
are selected to best express the topography of the area.
With a few exceptions, the contour intervals range from 5
feet for wvery flat country to 80 feet for rugged
mountainous terrain. In between these limits are 10-, 20-,
and 40-foot contour intervals. A few maps in recent years
have been compiled with metric value contours. The
USGS production processes were designed to produce
maps that meet the requirements of the National Map
Accuracy Standards (NMAS). This standard requires that
the error in 90% of the test points be less than one-half
contour interval. Field survey methods are generally used
to test the maps, and the elevation on the map is
determined by interpolation between contours.

¢. Other forms of vertical information shown on the
USGS 7.5-minute maps are BMs and useful elevations,
which are indicated by a cross symbol with the elevation
given to the nearest foot. These elevations are established
by geodetic leveling of third-order accuracy or better.
Spot elevations are measured by field or photogrammetric
methods are readily identifiable features, eg: natural
lakes, definite tops and saddles, fence corners, or road
intersections. These elevations are usually placed at a
density of about one-per-square mile and are considered
to be accurate to within three-tenths of the contour
interval.

d  Digital files of topographic information will also
be affected by a change in the vertical datum. A Digital
Elevation Model (DEM) consists of a sampled array of
elevations for ground positions that are usually at
regularly spaced intervals. For the 7.5-minute DEM, the
horizontal framework is the Universal Transverse
Mercator (UTM) system and the spacing is 30 meters.
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The 1-degree DEM horizontal coordinate system is based
on the latitude and longitude positions of the World
Geodetic System of 1972 (WGS 72) datum and the
spacing is 3 arc-seconds. Another form of the digital
topographic data that will be affected by the datum
conversion 1s the hypsography category Digital Line
Graphs (DLG).

e. In support of the production of the USGS
topographic maps, a 3rd order level network was
established that resulted in few places being more than 5
miles from basic vertical control. These lines were
usually established along farm roads, railroads, desert
track roads, and mountain trails (less dense in mountain
areas). USGS field surveyors have established nearly
500,000 BMs. Most of this work 1s on NGVD29.

f Changing the above NMP products, both graphic
and digital, to the NAVDES will be a massive and costly
undertaking and will require a decade or more to
complete.

(1) In areas where the datum change is very small
compared with the contour interval, advantage can be
taken of the tolerance in the NMAS (i.e., 90% of the test
point errors are less than 2 of the contour interval). If the
datum change 1s only 1/10th of the contour interval, then
the existing contours will still meet NMAS and will not
require recompilation. The labeled elevations for BMs
and spot elevations will need to be changed. This type of
conversion 1s a low-cost approach but might be useful to
extend the life of an otherwise sound map series. This is
not a technically correct solution because a small bias 1s
being introduced. Special care must be taken to mnsure
that the contouring 1s in agreement with changed labeled
elevations.

{2) Recompiling the contours and spot elevations on
a 7.5-minute quad map is the most geometrically correct
method of fitting the new vertical datum; however, this is
an expensive approach. Therefore, total recompilation
and recontouring due to an out-of-date datum is not
considered to be cost-effective. However, some other
factors may justify recompilation:

» Change to metric contours
» Terrain changes because of subsidence or other
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causes
+ Inaccurate existing contours or inappropriate
contour interval

g Adjusting the USGS 3rd-order leveling network to
the NAVDES is a different challenge, because high
accuracy 1s needed to maintain its usefulness as geodetic
data. This level of accuracy can only be provided by a
least squares adjustment of the old observations to the
new NAVDSS primary network elevations.

A The selected NAVDSS datum definition best fits
the needs of the NMP. The important characteristics are:

+ Small elevation changes for the eastern half of the USA
where the 7.5 map contour intervals are the smallest
and large changes for the western half where contour
intervals are the largest.

» The 1sograms representing these changes are smoother
and show less irregularities.

Both of these are important if the map patching conver-
sion techniques is to be used. The requirements are that
the shift values be small compared with the contour
interval and the gradient in the datum change be minimal
so that a single change value can be applied over an entire
7.5-minute map with little noticeable error. A wvertical
shift (bias) in the defining elevation is desirable to expand
the favorable interval/elevation change area over the
entire U.S.

13. National Flood Insurance Program (NFIP)
Transition to NAVDS8

@ The NFIP is a federal program that provides
identification of flood hazard areas on a community basis
and includes availability of insurance against flood
damages. When a community joins the NFIP, it agrees to
adopt minimum Federal floodplain management criteria
enforced by local regulations. The major product of the
NFIP is the Flood Insurance Study (FIS) and
accompanying Flood Insurance Rate Map (FTRM), which
describes a community's floodplains and regulatory
floodways, as well as computed flood profiles. FEMA
prepares an FIS for severely flood prone communities,
that identifies 100-yvear base flood elevations (BFEs) and
flood hazard areas. Nearly all flood maps for these areas
are referenced to the NGVD29. Conversion to NAVDSES
will require the education of map users as well as map
producers. New FISs will be based on NAVDSS.
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Existing studies and maps will be converted when
substantive revisions occur to redefine flood hazards.

b. The dual mission of the NFIP through the Federal
Insurance Administration (FIA) is to reduce future flood
losses as well as provide insurance coverage to offset
deficit producing disaster assistance payments. To
provide the floodplain management information to the
communities, FEMA provides flood hazard mapping of
major flooding sources within a community, usually
based on the 100 year BFEs.

¢ FEMA will be converting its products the
NAVDSS in a gradual process primarily as FEMA's FISs
and FIRMs are republished. Currently, the vast majority
of FEMA products for the NFIP are referred to NGVD29.
All FEMA studies contracted for FY93 and beyond will
require the use of NAVDSES as vertical control.  Since
October 1992, all requests for map change actions
received required the inclusion of NAVDSS data. The
NFTP will transition to NAVDES on a project basis or as
other reasons for revision indicate.

14. Effects of NAVD88 on FIRMs and Communities

a The base 100-year BFEs and Elevation Reference
Marks (ERMs) will be converted to NAVIDES. Use of the
current datum will be acceptable until the change is made
of the FIRM. After that time, all flood insurance policy
sales and renewals will be based on elevations referenced
to NAVDSS. Determination of locations of structures
and proposed projects with respect to special flood hazard
areas (SFHAS) will be based upon elevations referenced
to NAVDSBE. The datum hsted as the reference datum on
the applicable FIRM panel should be used for Elevation
Certificate completion. This 1s FEMA policy for all NFIP
communities since the NAVDES is defined over all these
regions. For Hawaii, the Pacific Trust Territories, the
Commonwealth of Puerto Rico and the US Virgin
Islands, their datums will be adjusted based upon
releveling work done in those areas and their 1960-78
tidal epoch. Their local datums will be designated as
NAVDES and will be defined by their current local MSL
determinations.

b. The conversion of the vertical reference datum
from NGVD29 to NAVDSES will take place over time and
documentation should be carefully maintained to reflect
which vertical reference datum was used. If a FIS 1s
completed with ERMSs referenced to NAVDSS, the
conversion method and results shall be part of the
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deliverable items with that FIS. The FEMA Project
Officer should be consulted to decide if NAVDSS must

be used or not, prior to commencement of any work for
that FIS.

¢ No requirement is made by FEMA on local
communities to relevel their local wvertical control
networks for NFIP purposes. If, however, the
community's current vertical control system 1s referenced
to an NGS bench mark(s) that is included in the new data
available from NGS, then appropriate conversion can be
made. Questions regarding the mechanics of shifting to
NAVDSES may be addressed to the appropriate FEMA
Regional Offices.

d A very important potential problem is caused by
mixing datums. If a consistent datum 1s used for
determining Base 100-year BFEs and lowest floor
elevation, actuarial rating and building requirements
would be correctly determined. If mixed datums are
used, significant problems arise. For example, if the 1-
foot NAVDSE BFE is used mixed with the 2-foot
NGVD29 lowest floor elevation, an error of 2 feet (not in
the NFIP's favor) would occur. There are roughly 22
million people living in the nation's floodplains.
Proposed elevations above the BFE are sometimes
minimal for economic considerations, so up-to-date and
properly referenced elevation data are a must. Correct
referencing of those floodplains to the nation's vertical
datum must be accomplished as soon as it 1s administra-
tively and financially possible to do so.

15. Map Revision Requests to FEMA

a  As the NFIP moves further into the maintenance
stage of the mapping program, the major action with
respect to mapping of flood hazards will be the review
and processing of requests for revisions to the currently
effective FISs and FIRMs.  The decision of whether to
convert to NAVDSS as the reference datum for a revision
action must be made on a case by case basis. All map
revision requests should contain documentation of
vertical control used and those requests to FEMA after 1
October 1992 must include wvertical control data
referenced to NAVD88. The decision regarding the
published reference for the map revision will be made by
the FEMA Project Officer for the applicable region.

b. Map revision requests shall include either NGS
BM data or the method and computations used to tie to
NGS BMs. If NGS BM data 1s unavailable, documenta-
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tion to that effect must be submitted with the map
revision request. If a computer program was used, the
name of the program should be included along with
where an exact copy of that program can be obtained.
The leveling field notes should also be included. All
surveying data must be certified by a licensed Land
Surveyor or registered Professional Engineer. For all
map revisions, the datum referenced on the current FIRM
shall be used unless otherwise directed by the Project
Officer. When the current map datum is used, a
conversion factor to allow comparison to NAVDSS
elevation should be included.

16. Impact of NAVD88 Change on Flooding Sourc-
es

a. Riverine and Lacustrine Flooding. For most areas
affected by this type of flooding, the changes from
NGVD29 to NAVDSS will be adequately addressed by a
shift factor for areas of USGS 7.5-minute quadrangle
series topographic maps. In larger areas than that, such as
county wide studies involving significant stream or river
reaches, additional considerations are necessary.

b. Coastal Flooding. In areas affected by coastal
flooding, additional care must be taken to avoid confu-
sion with local MSL data that are used in addition to
NGVDZ9 data. In many areas, these are assumed to be
the same, while in other areas differences may exist based
upon the latest tidal observations. NGS has included in
its published data the new reference elevations for tidal
stations previously taken as 0.0000 foot on NGVD29.
All vertical data must clearly reflect what basis of vertical
control was used. For example, if mean low water datum
was used, conversion to NAVDSS, or at a minimum
NGVD29, must be provided and sealed by a certified
land surveyor.

¢ Other Influences. Areas that have experienced
crustal motion or land subsidence since the publication of
the vertical control data for that area, must be referenced
to at least one BM known to be stable. Documentation
from a certified land surveyor or by the agency that
recently releveled the BM must be included with any data
submitted to FEMA. NGS will be publishing special
reports for these areas as part of its ongoing long term
task.

(1) For areas that experience uniform change over a
given range, and where datum difference can be ex-
pressed as a bias factor for specific geographic areas, little
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if any distortion will occur in the hydrologic and
hydraulic parameters that influence the definition of a
given floodplain. In these instances, FEMA will be
concerned with assuring that the proper conversion of
ground and hydraulic elevations takes place.

(2) In instances where non-uniform elevation
differences are indicated, an investigation of the potential
effect on hydraulic behavior will be required. Usually,
unless the change in flood elevation or depth is greater
than 0.5 foot or in some cases 1.0 foot, no republication
of the flood elevations is dictated. Indications of
potential changes of 1.0 foot or more will probably place
the stream or community on the priority list for a
contracted restudy to establish the exact effect of the
changes.

17. FEMA Policy for Map Conversion: Affect on
NFIP Products

FEMA datum conversion activities called for all FY93
FTS's to be referenced to NAVDSS and that this action be
confirmed by the contractor with the Project Officer prior
to the beginning of survey work. The study contractor is
responsible for assuring that proper reference to
NAVDSS is made.

18. NAVD88 Requirements for Flood Insurance
Studies

a Type 15 Studies. For initial studies, NAVDSS
shall be required. Exceptions must be approved by the
Project Officer prior to the start of survey work.

b, Type 19 Studies and Limited Map Maintenance
Program Studies. Use of NAVDES shall be the decision
of the Project Officer. If NGVD29 is used, then a
conversion factor to NAVDSS should be included with
the study material.

¢ The use of NAVDSSE for these studies will be
determined by the extent of the changes that will occur to
the community's FIRM when revised. For communities
whose FIRM is larger than 1 panel and revision of other
panels is unlikely with the restudy, the use of NGVID29
may be continued, but a note explaining the conversion to
NAVDSS should be included in the "NOTES" in the map
border of the panel being revised.
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SECTION IV
Corps of Engineers Transition Plan to NAVD88

19. General

A change in vertical datum will affect most USACE
engineering, construction, planning, and surveying
activities. The cost of conversion could be substantial at
the onset. There is a potential for errors in conversions
inadvertently occurring. The effects of the vertical datum
change can be minimized if the change 1s gradually
applied over time; being applied to future projects and
efforts, rather than concentrated on changing already
published products. In order to insure an orderly and
timely transition to NAVDSS 1s achieved for the appro-
priate products, the following general guidelines in this
section should be followed.

a.  Conversion Criteria.  Maps, engineering site
drawings, documents and associated spatial data products
containing elevation data may require conversion to
NAVDSES. Specific requirements for conversion will, in
large part, be based on local usage -- that of the local
sponsor, installation, etc. Where applicable and appro-
priate, this conversion should be recommended to local
interests.

b. Newly Authorized Construction Projects. Gener-
ally, mitial surveys of newly authorized projects should
be referenced to NAVDES.  In addition to de-
sign/construction, this would include wide-area master
plan mapping work. The project control should be
referenced to NAVDSS using conventional or GPS
surveying techniques. All planning and design activities
should be based upon NAVDSE. All maps and site
drawings shall contain datum notes as described below.
If the sponsor/installation requires the use of NGVD29 or
some other local vertical reference datum for continuity,
the relationship between NGVID2Z9 and NAVIDES shall be
clearly noted on all maps, engineering site drawings,
documents and associated products.

¢. Active Projects. On active projects where maps,
site drawings, or elevation data are provided to non-
USACE users, the conversion to NAVDSS should be
performed.  This conversion to NAVDSE may be
performed the next time the project is surveyed or when
the maps/site drawings are updated for other reasons.
Civil works projects may be converted to NAVDSE
during the next maintenance or repair cycle in the same
manner as for newly initiated civil works projects.
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However, if resources are not available for this level of
effort, either re-draw the maps or drawings and add the
necessary datum note. Plans should be made for the full
conversion during a later maintenance or repair cycle
when resources can be made available. MCA, OMA,
AFH, OMAR, MCAF, OMAF and master planning
projects should remain on NGVDZ29 or the local vertical
datum until a thoroughly coordinated effort can be
arranged with the MACOM DCSENGR and installation
DEH, or AFRCE and BCE. An entire installation's
control network should be transformed simultaneously to
avoid different datums on the same installation.
MACOMs should be encouraged to convert to NAVIDES.
However, the respective MACOMSs are responsible for
this decision.

d Inactive FProjects. For inactive projects or active
projects where maps, site drawings or elevation data are
not normally provided to non-USACE users, conversion
to NAVDSE 1is optional.

e. Work for Others. Projects for other agencies will
remain on NGVD29 or the current local vertical datum
until a thoroughly coordinated effort can be arranged with
the sponsoring agency. Other agencies should be encour-
aged to convert their projects to NAVDSS, although the
decision to convert rests with the sponsoring agency.
However, surveys, maps and drawings should have the
datum note described below added before distribution to
non-USACE users. If sponsoring agencies do not
indicate a preference for new projects, NAVDSS should
be used.

f Miscellaneous Projects. Other projects referenced
to strictly local datum, such as structural deformation,
beach nourishment, submerged offshore disposal areas,
historical preservation projects, etc., need not necessarily
be converted to NAVDS8. However, it 1s recommended
that surveys, maps and drawings have a clear datum
reference note added before distribution to non-USACE
users.

20. Datum Reference Note

Whenever maps, site drawings or spatial elevation data
are provided to non-USACE users, they should contain a
datum note that provides, at minimum, the following
information:

A2
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The elevations shown are referenced to the
[NGVD29] [NAVDS88] and are in [feet] [meters].
Differences between NGVID29 and NAVDES at
the center of the project sheet/data set are shown
on the diagram below. Datum conversion was
performed using the [program VERTCON)]
[direct leveling connections with published NGS
benchmarks] [other]. Metric conversions are
based on [US Survey Foot = 1200/3937 meters]
[International Survey Foot = 30.48/100 meters].

21. Technical
NAVDS88

Advantages in Converting to

There are several compelling reasons that make it
advantageous for USACE commands to convert to
NAVDER. These include:

* Differential leveling surveys between bench marks will
often close better.

+ NAVDSS will provide a better reference to estimate
GPS-derived orthometric heights.

+ IGLDS5 will provide a better reference to estimate
heights of water-level surfaces on the Great Lakes.

* Data and adjusted height values will be readily available
and accessible in convenient form from NGS's
Integrated Data Base.

» Federal surveying and mapping agencies will stop
publishing on NGVD29 and IGLDS55, and will
publish only on NAVDSS8 and IGLDSS.

+ Surveys performed for the Federal government will
require use of NAVIDES.

+ NAVDSS is recommended by ACSM and FGCS.
22, Levels of Effort

For map and site plan drawings, including digital
variations thereof, the conversion process entails one of
two levels of effort: (1) conversion of all elevations to
NAVDSS and re-drawing the map, or (2) simply adding a
datum note based on an approximate VERTCON
COnversion.
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23. Real Estate Implications

a  Surveys, maps and plats prepared in support of
civil works and military real estate activities should
conform as much as possible with state requirements.
Many states are expected to adopt NAVDES (by statute)
as an official vertical reference datum. This likewise will
entail a transition to NAVDSS in those states. State and
local authorities should therefore be contacted to
ascertain their current policies.

b. Note that several states have adopted the Interna-
tional Foot for their standard conversion from meters to
feet. However, recent action by the FGCS to affirm
continued use of the US. Survey Foot for Federal
surveying activities could lead to a reversal of some state
policies.

¢. In order to avoid dual elevations on USACE
survey control points which have multiple uses, it is
recommended that published elevations be based on the
U.S. Survey Foot. In states where the International Foot
is the only accepted standard for boundary and property
surveys, conversion of these elevations to NAVDSE
should be based on the International Foot while the
control remains based on the U.S. Survey Foot.
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SECTION V
VERTCON 1.0

24. General Description of VERTCON

VERTCON is a program developed by the NGS that
converts elevation data from NGVD29 to NAVDSS.
VERTCON uses a simplified transformation of bench-
mark (BM) heights using a modeled shift for a given area
and 1s, in general, only sufficiently accurate to meet
small-scale mapping requirements. VERTCON should
not be used for converting benchmark elevations used for
site plan design or construction applications. Users can
simply input the latitude and longitude for a point and the
vertical datum shift between NGVD29 and NAVDSS is
output. Data may be input either point-to-point by hand
or by batch file. Three batch file formats are supported:

* Free File Format Type 1
* Free File Format Type 2
+ NGS Internal BM Format Type 3

A "help" menu in the program gives information and
examples of the file formats. Example inputs and outputs
for the first two batch file types and a hand input type are
included in the following pages. In the existing release,
survey points must be nput in North American Datum of
1983 (NAD 83) horizontal coordinates. Future releases
will convert inputs to NAD 83. This release works on
IBM compatible PCs running DOS. VERTCON is
command line driven and should be fairly easy to use for
anyone with basic computer skills. Batch files are
explained in the help menu within the program and can
be created through the use of a standard text editor. The
command line interface 1s very basic, but functional.

25. USACE Program CORPSCON

VERTCON was released by NGS in early 1993. During
the later part of FY94, VERTCON will be incorporated
into USACE program CORPSCON, which is currently
used for horizontal datum conversions between the North
American Datum of 1927 (NAD 27) and NAD 83,
CORPSCON can use either geographic, State Plane or
UTM coordinates as input/output. Until the revised
version of CORPSCON i1s available, the current version
can be used in combination with VERTCON to perform
vertical datum conversions with State Plane or UTM
inputs.

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

26. VERTCON Installation and Operation Details
Program VERTCON consists of the following files:

VERTCON.EXE - Executable program file
VERTCON.DIR -Directory of VERTCON data base
(non-readable, 1.e., binary, file)
VERTCON.COF -Coefficients of VERTCON data base
(non-readable, 1.e., binary, file)
README. TXT -User's instruction file

a VERTCON Installation.

(1) Make sure the original floppy disk is
write-protected.

(2) Make a subdirectory on hard disk; for example:
"mkdir NGVDCONV" (VERTCON will also run from
the floppy disk)

(3) Go into a subdirectory, for example: ‘"cd
NGVDCONV"

{4) Copy the floppy disk into the subdirectory; for
example: "copy AEF kA

(5) Put the original floppy in a safe place.

b. VERTCON Execution. Type "VERTCON' and
follow the prompts.

¢ VERTCON Termination. VERTCON computa-
tions can be stopped at any time by the Control-C (i.e.,
<ctrl-c>) key combination, but interactive processing can
be terminated by entering 0. (1.e., zero WITH DECIMAL
POINT)

27. VERTCON Modeling Procedure

The modeled conversion of NGVD29 normal orthometric
heights to NAVDSS Helmert orthometric heights can be
accomplished by using the VERTCON software. This
conversion is sufficiently accurate for many small-scale
mapping purposes. The software and two files of
modeling coefficients (data base) for the conterminous
United States (CONUS) are provided on the disk

A4
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VERTCON returns the orthometric height difference
between NAVDSS and NGVD29 at the geodetic position
specified by the user. The root-mean-square (RMS) error
of the actual NGVD29/NAVDES height differences
versus the computed height differences from the model
for the data points used to create the model is + 1 cm; the
estimated maximum error 1s = 2.5 cm. Depending on
network design and terrain relief, larger differences (e.g.,
5 to 50 ¢cm) may occur the further a bench mark 1s located
from the control points used to establish the model coeffi-
cients. For this reason, VERTCON should only be used
for approximate conversions where these potential errors
are not critical. If feasible, future versions of VERTCON
will  contain  estimates of uncertainty on a
region-by-region basis.

28. VERTCON Data Input Procedures

The user can key in latitude and longitude on a
point-by-point basis or can create an input file using a
text editor. Several file formats are provided, including
the internal bench mark file record format of the Vertical
Network Branch, NGS. These formats are detailed in a
"Help" menu option which appears when the mnput
filename 1s specified. Most horizontal positions of the
bench marks used to generate VERTCON were scaled
from USGS topographic maps. The estimated uncertainty
of the scaled positions is far greater than the differences
between NAD 27 and NAD 83. Therefore, the horizontal
geodetic datum to which the latitude and longitude are
referenced (either NAD 27 or NAD 83) should not
adversely affect the computed height difference since the
height differences change very little with slight changes
in horizontal position, 1.e., less than 100 meters.

29. VERTCON Data Qutput

VERTCON Results are collected into an output file. The
default name of this file is "VERTCON.OUT", but the
user can choose any other legal filename. (Do not use
misleading extensions such as * EXE, * DIR, * COF, or
*BAT). The format of the output file is linked to the
format of the input file to maintain consistency.

30. Derived NAVD88 Heights from NGVD29
Heights

The modeled NAVDSE - NGVD29 height differences
convert from NGVD29 normal orthometric heights to
NAVDSS Helmert orthometric heights. This value 1s
ADDED ALGEBRAICALLY to NGVD29 nommal
orthometric heights to obtain NAVDEE Helmert
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orthometric heights. If a NGVD29 height is desired when
a NAVDSE height is given, SUBTRACT the value
ALGEBRAICALLY from the NAVDSS height.

31. VERTCON Models for CONUS

a  Interconnected local VERTCON models were
computed in October 1992 using more than 300,500
NAVDEE - NGVD29 orthometric height differences.
The aggregate of these local models, defined for 144
Helmert blocks, comprise the total VERTCON model for
CONUS. The benefit of developing this mosaic of local
models 1s that any error found locally, such as gross
errors and/or an inconsistent leveling network, can be
corrected promptly and the data base "repaired” swiftly
without affecting any other area.

b. The method of computation is based on Professor
Rolland L. Hardy's multiquadric method for data
modeling and prediction. Accordingly, a set of coeffi-
cients of radial basis functions are determined at "opti-
mally" selected data points in a two-dimensional space.
These coefficients define an irregular surface which
matches the selected data exactly, in this case the
NAVDSS - NGVD29 height differences, and approximate
the data at varying error levels at other points.

¢. It is desirable for datum conversion efficiency
purposes to model the data field with a minimal set of
surface coefficients, while keeping the deviation of the
surface at non-selected data points within predefined
bounds. This was achieved by an iterative process in
which, after a small initial set of data points was modeled,
additional data points were gradually added to the model
at the locations of largest deviations between model
surface and data. This approach provided a minimal set
of model coefficients, while maintaining predefined error
bounds.

d The data base and VERTCON software are
operational on standard disc operating system (DOS)
controlled (IBM-compatible) personal computers {PC).
However, the executable code and (binary) data base may
not be transferable to other systems. In the near future
two additional modules will be provided:

(1) CONVASCI -- will extract and store the local
models in an ASCII file for transfer to other systems

-- will restore the ASCII file mto a
The

(2) CONVBIN
two-file binary data base on the new system.
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recompiled VERTCON software can then operate on this
data base.

32. Future VERTCON Medifications

A continuing development effort is underway to improve
VERTCON results. NGVD29 normal orthometric
heights are being analyzed for localized monument and/or
crustal motion effects, for inconsistent adjustments, and
other effects. Computed height differences which are
significantly influenced by such effects will be flagged
and rated for reliability on the output.
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Appendix 35
NGS Data Sheet for IPET GPS Control

SURVEY CONTROL DATA
PROJECT=[GPS2212] IPET HURRICANE KATRINA

Version = APRIL 13, 2006

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006

BHOQ37 Fatabddkadababadddkdkdadobdkdkdtk

BH0937 HT_MOD - This is a Louisiana Height Modernization Survey Station.
BHO937 CBN - This is a Cooperative Base Network Control Station.
BH0937 TIDAL BM - This is a Tidal Bench Mark.

BH0937 DESIGNATION - 874 7437 TIDAL 1

BH0937 PID - BH0937

BH0937 STATE/COUNTY- MS/HANCOCK

BH0937 USGS QUAD - BAY ST LOUIS (1993)

BH0937

BH0937 *CURRENT SURVEY CONTROL

BH0937

BH0937* NAD 83(1993)- 30 19 26.02790(N) 089 19 38.73164(W) ADJUSTED
BH0937* NAVD 88 - 1.60 **(meters) 5.2 **(feet) GPS 0OBS(2004.65)

BH0937 **This station is located In a subsidence area (see below).
BHO937

BH0937 X - 64,680.695 (meters) COMP
BHO937 Y - -5,509,813.989 (meters) COMP
BH0937 Z - 3,201,404.897 (meters) COMP
BHO937 LAPLACE CORR- -1.90 (seconds) DEFLEC99
BH0937 ELLIP HEIGHT- -25.96 (meters) (04/11/06) GPS OBS
BHO937 GEOID HEIGHT- -27.57 (meters) GEOIDO3
BH0937 DYNAMIC HT - 1.59 (meters) 5.2 (feet) COMP
BHO937 MODELED GRAV- 979,323.8  (mgal) NAVD 88
BH0937

BHO937 HORZ ORDER - B

BHO937 VERT ORDER - FIRST CLASS 1 (See Below)

BH0937 ELLP ORDER - FOURTH  CLASS 11

BH0937

BH0937.The horizontal coordinates were established by GPS observations
BH0937.and adjusted by the National Geodetic Survey in February 2002..

BH0937

BH0937 ** Due to the variability of land subsidence, the orthometric, ellipsoid,
BH0937 ** and geoid heights are valid at the date of observation. These heights
BH0937 ** must always be validated when used as control.

BH0937 ** The orthometric height was determined by GPS observations using
BH0937 ** precise GPS observation and processing techniques and a new

BH0937 ** realization of GEOIDO3. It supersedes the leveled height previously
BH0937 ** determined for this station.
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BH0937 ** The geoid height was determined by a new realization of GEOIDO3 for the
BH0937 ** epoch indicated which incorporates improved geoid heights for the
BH0937 ** Southern Louisiana Subsidence area.

BH0937 ** (see www.ngs.noaa.gov/PC_PROD/GEOID03/).

BH0937.The orthometric height was determined by GPS observations and a

BH0937 .high-resolution geoid model using precise GPS observation and

BH0937 .processing techniques. It supersedes the leveled height previously
BH0937 .determined for this station.

BH0937.The vertical order pertains to the first NAVD 88 superseded value.
BH0937

BH0937.This Tidal Bench Mark is designated as VM 798

BH0937 .by the Center for Operational Oceanographic Products and Services.
BH0937

BH0937.The X, Y, and Z were computed from the position and the ellipsoidal ht.
BH0937

BH0937.The Laplace correction was computed from DEFLEC99 derived deflections.
BH0937

BH0937.The ellipsoidal height was determined by GPS observations

BH0937.and is referenced to NAD 83.

BH0937

BH0937.The geoid height was determined by GEOIDO3.

BH0937

BH0937.The dynamic height is computed by dividing the NAVD 88

BH0937 .geopotential number by the normal gravity value computed on the

BH0937 .Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45

BH0937 .degrees latitude (g = 980.6199 gals.).

BH0937

BH0937.The modeled gravity was interpolated from observed gravity values.
BH0937

BH0937; North East Units Scale Factor Converg.
BH0937;SPC MS E 91,428.616  252,484.548 MT 0.99997784 -0 14 58.1
BH0937;SPC MS E 299,962.05 828,359.72 sFT 0.99997784 -0 14 58.1
BHO937;UTM 16 3,356,972.099 276,227.351 MT 1.00021780 -1 10 32.1

BH0937

BH0937! - Elev Factor x Scale Factor = Combined Factor
BHO937!1SPC MS E - 1.00000408 x 0.99997784 = 0.99998192

BHO937!I1UTM 16 - 1.00000408 x 1.00021780 = 1.00022188

BH0937

BH0937 SUPERSEDED SURVEY CONTROL

BH0937

BH0937 ELLIP H (04/15/02) -25.92 m) GP( ) 42
BH0937 ELLIP H (02/15/02) -25.92 (m) GP( )41
BH0937 NAVD 88 (06/15/91) 1.652 (m) 5.42 () ADJUSTED 11
BH0937 NGVD 29 (??/??/?7?) 1.608 (m) 5.28 () ADJUSTED 11
BH0937

BH0937 .Superseded values are not recommended for survey control.
BH0937 _NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
BH0937.See file dsdata.txt to determine how the superseded data were derived.
BH0937

BHO937_U.S. NATIONAL GRID SPATIAL ADDRESS: 16RBU7622756972(NAD 83)
BH0937_MARKER: DJ = TIDAL STATION DISK

BHO937_SETTING: 32 = SET IN A RETAINING WALL OR CONCRETE LEDGE
BH0937_SP_SET: SET IN THE TOP OF A LOW CONCRETE

BHO937_STAMPING: NO.1 MS-04 1968

BH0937_MARK LOGO: CGS

BHO937_MAGNETIC: N = NO MAGNETIC MATERIAL

BH0937_STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO
BHO937+STABILITY: SURFACE MOTION

BHO937_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
BHO937+SATELLITE: SATELLITE OBSERVATIONS - March 06, 2006

BH0937
BH0937 HISTORY - Date Condition Report By
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BH0937 HISTORY - 1968 MONUMENTED CGS

BH0937 HISTORY - 1969 GOOD CGS
BH0937 HISTORY - 1976 GOOD USPSQD
BH0937 HISTORY - 1976 GOOD NGS
BH0937 HISTORY - 20000901 GOOD NGS
BH0937 HISTORY - 20060306 GOOD 3001
BH0937

BHO937 STATION DESCRIPTION
BH0937

BHO937"DESCRIBED BY COAST AND GEODETIC SURVEY 1969

BH0937"0.4 MI NW FROM BAY ST LOUIS.

BHO937"ABOUT 0.05 MILE WEST ALONG U. S. HIGHWAY 90 FROM THE WEST END OF THE
BHO937*BRIDGE OVER ST LOUIS BAY, THENCE 0.35 MILE NORTHWEST ALONG NORTH BEACH
BHO937"BLVD, NEAR THE ENTRANCE TO THE BAY WAVELAND YACHT CLUB, SET IN THE TOP
BHO937"0F A CONCRETE SEA WALL, 39 FEET NORTHWEST OF THE CENTER OF THE
BHO937"ENTRANCE TO THE CLUB, 28 FEET NORTHWEST OF THE NORTHWEST STEEL GATE
BHO937"POST AT ENTRANCE TO YATCH CLUB, 18 FEET NORTHEAST OF THE CENTER LINE
BH0937"0F THE BLVD, 336 FEET NORTHWEST OF TIDAL BM 2 (1968) DESCRIBED AND
BHO937"ABOUT LEVEL WITH THE BLVD.

BH0937

BH0937 STATION RECOVERY (1976)

BHO937

BHO0937"RECOVERY NOTE BY US POWER SQUADRON 1976 (WE)

BHO937"RECOVERED IN GOOD CONDITION.

BHO937

BHO937 STATION RECOVERY (1976)

BHO937

BHO937*RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1976

BHO937*RECOVERED IN GOOD CONDITION.

BH0937

BHO937 STATION RECOVERY (2000)

BH0937

BHO937"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2000

BHO937"STATION 1S LOCATED ON THE NORTHEAST SIDE OF BAY ST. LOUIS, MS, NEAR
BHO937"THE SHORE OF ST. LOUIS BAY. THE STATION MARK IS SET IN THE TOP OF THE
BHO937"LOW CONCRETE SEA WALL AT THE ENTRANCE OF THE BAY WAVELAND YACHT CLUB,
BH0937"39 FT (11.9 M) NW OF THE CENTER OF THE ENTRANCE DRIVE, 28 FT (8.5 M)
BHO937"NW OF THE NW STEEL GATE POST, AND 18 FT (5.5 M) NE OF THE CENTERLINE
BHO937"0F NORTH BEACH BLVD. TO REACH FROM THE INTERSECTION OF US HWY 90 AND
BHO937"NORTH BEACH BLVD. AT THE EAST EDGE OF BAY ST. LOUIS (AND THE WEST END
BH0937"0F THE US 90 BRIDGE OVER ST. LOUIS BAY), DRIVE NORTH ON NORTH BEACH
BHO937"BLVD. 0.4 Ml (0.6 KM) TO THE YACHT CLUB AND THE MARK ON THE RIGHT.
BH0937

BH0937 STATION RECOVERY (2006)

BH0937

BHO937"RECOVERY NOTE BY 3001, INC 2006 (JCP)

BHO937"THE STATION IS LOCATED ON THE NORTHEAST SIDE OF BAY ST. LOUIS,
BHO937*MISSISSIPPI, ON THE WEST SIDE OF THE U.S. 90 BRIDGE OVER ST. LOUIS
BHO937"BAY. OWNERSHIP - UNKNOWN TO REACH THE STATION FROM THE INTERSECTION
BHO937"0F HIGHWAY 90 AND NORTH BEACH BLVD., DRIVE NORTH ON NORTH BEACH BLVD.
BH0937"0.4 M1 (0.64 KM) TO THE YACHT CLUB AND THE MARK ON THE RIGHT. THE
BHO937"STATION IS A BRASS DISK SET IN THE TOP OF A LOW CONCRETE SEAWALL AT
BHO937"THE ENTRANCE OF THE BAY WAVELAND YACHT CLUB, 39 FT (11.9 M) NORTHWEST
BH0937"0F THE YACHT CLUB ENTRANCE DRIVE CENTERLINE, 28 FT (8.5 M) NORTHWEST
BH0937"0F THE NORTHWEST STEEL GATE POST, AND 18 FT (5.5 M) NORTHEAST OF THE
BHO937"NORTH BEACH BLVD. CENTERLINE.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006
EleT0 [y iaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaaaiaiaiaiaaiaiatalate
DH9067 HT_MOD - This is a Louisiana Height Modernization Survey Station.
DH9067 DESIGNATION - 876 1494 C TIDAL
DH9067 PID - DH9067
DH9067 STATE/COUNTY- LA/PLAQUEMINES
DH9067 USGS QUAD - POINTE A LA HACHE (1992)
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DH9067
DH9067
DHO067

*CURRENT SURVEY CONTROL

DH9067* NA
DHO067* NA
DH9067 **
DHO067

DH9067 EP
DH9067 X
DHO067 Y
DH9067 Z
DH9067 LA
DH9067 EL
DH9067 GE
DH9067
DH9067 HO
DH9067 EL
DH9067
DH9067 .The
DH9067 .and
DH9067 .The
DH9067 .The
DH9067 .of
DH9067
DH9067 **
DH9067 **
DH9067 **
DH9067 **
DH9067 **
DH9067 **
DH9067 **
DH9067 **
DH9067 **
DH9067 **
DH9067 **
DH9067 .The
DH9067 .hig
DH9067 .pro
DH9067
DH9067 .The
DH9067
DH9067 .The
DH9067
DH9067 .The
DH9067 .and
DH9067
DH9067 .The
DH9067
DH9067 ;
DH9067 ; SPC
DH9067 ; SPC
DH9067 ;UTM
DH9067
DH9067!
DH90671SPC
DH90671UTM
DH9067
DH9067
DH9067
DH9067 .No
DH9067
DH9067_U.S
DH9067_MAR

[1-35-4

This is a prelim

D 83(1992)- 29 34 19.21106(N) 089 48 13.15403(W) ADJUSTED
VD 88 - 0.58 **(meters) 1.9 **(feet) GPS 0BS(2004.65)
This station is located in a subsidence area (see below).
OCH DATE - 2004 .65

- 19,025.360 (meters) COMP

- -5,551,770.851 (meters) COMP

- 3,129,186.792 (meters) COMP
PLACE CORR- 0.49 (seconds) DEFLEC99
LIP HEIGHT- -24_.14 (meters) (04/11/06) GPS OBS
OID HEIGHT- -24.73 (meters) GEOIDO3
RZ ORDER - B
LP ORDER - FOURTH CLASS 11

horizontal coordinates were established by GPS observations

adjusted by the National Geodetic Survey in April 2006..

horizontal coordinates are valid at the epoch date displayed above.

epoch date for horizontal control is a decimal equivalence
Year/Month/Day .-

Due to the variability of land subsidence, the orthometric, ellipsoid,
and geoid heights are valid at the date of observation. These heights
must always be validated when used as control.
The orthometric height was determined by GPS observations using
precise GPS observation and processing techniques and a new
realization of GEOIDO3. It supersedes the leveled height previously
determined for this station.
The geoid height was determined by a new realization of GEOIDO3 for the
epoch indicated which incorporates improved geoid heights for the
Southern Louisiana Subsidence area.

(see www.ngs.noaa.gov/PC_PROD/GEOID03/).

orthometric height was determined by GPS observations and a
h-resolution geoid model using precise GPS observation and
cessing techniques.

X, Y, and Z were computed from the position and the ellipsoidal ht.

Laplace correction was computed from DEFLEC99 derived deflections.

ellipsoidal height was determined by GPS observations
is referenced to NAD 83.
geoid height was determined by GEOIDO3.
North East Units Scale Factor Converg.
LA S - 119,815.801 1,148,211.007 MT 0.99995357 +0 45 53.5
LA S - 393,095.67 3,767,088.95 sFT 0.99995357 +0 45 53.5
16 - 3,274,642.674 228,385.294 MT 1.00051039 -1 23 04.2
- Elev Factor x Scale Factor = Combined Factor
LA S - 1.00000379 x  0.99995357 =  0.99995736
16 - 1.00000379 x 1.00051039 = 1.00051418

SUPERSEDED SURVEY CONTROL
superseded survey control is available for this station.

- NATIONAL GRID SPATIAL ADDRESS: 16RBT2838574643(NAD 83)
KER: DJ = TIDAL STATION DISK
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DHO067_SETTING: 35 = SET IN A MAT FOUNDATION OR CONCRETE SLAB OTHER THAN
DHO067+WITH SETTING: PAVEMENT

DHO067_SP_SET: SET

DH9067_MARK LOGO: NOS

DHO067_MAGNETIC: N = NO MAGNETIC MATERIAL

DH9067_STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL
DHO067_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
DH9067+SATELLITE: SATELLITE OBSERVATIONS - January 23, 2006

DHO067

DH9067 HISTORY - Date Condition Report By
DH9067 HISTORY - UNK MONUMENTED NOS
DH9067 HISTORY - 20060123 GOOD 3001
DH9067

DH9067 STATION DESCRIPTION
DH9067

DH9067"DESCRIBED BY 3001, INC 2006 (JCP)

DH9067"THE STATION IS LOCATED IN WEST POINT-A-LA-HACHE, 19.5 MI (31.38 KM)
DH9067*SOUTHEAST OF LAFITTE, 9.1 MI (14.65 KM) NORTHWEST OF PORT SULPHUR.
DH9067"OWNERSHIP - PORT SULPHUR WATER WORKS DEPARTMENT.

DHO067 "

DH9067"TO REACH THE STATION FROM THE INTERSECTION OF HIGHWAYS 23 AND 406 IN
DH9067"BELLE CHASSE, GO SOUTHEAST ON HIGHWAY 23 FOR 28.3 Ml (45.54 KM) TO THE
DH9067"PORT SULPHUR WATER WORKS PLANT ON THE LEFT. TURN LEFT ON A GRAVEL
DHO067"ROAD LOCATED ON THE NORTHWEST SIDE OF THE FACILITY. FOLLOW THE GRAVEL
DH9067"ROAD APPROXIMATELY 450 FT (137.2 M) TO ANOTHER GRAVEL ROAD LEADING
DHO067 *NORTHEAST. FOLLOW THE GRAVEL ROAD NORTHEAST APPROXIMATELY 200 FT
DH9067"(61.0 M) TO THE MARK ON THE LEFT. THE STATION IS A BRASS DISK SET IN
DH9067*CONCRETE SLAB LOCATED NEAR THE NORTHEAST CORNER OF THE 8X17X0.75 FT
DH9067" (2.4 M) SLAB, 7.3 FT (2.2 M) NORTHEAST OF THE SOUTHEAST CORNER OF THE
DH9067"SLAB, 23.3 FT (7.1 M) NORTHEAST OF THE NORTHEAST CORNER OF A PIPE
DH9067"RACK, 0.8 FT (0.2 M) SOUTHWEST OF THE NORTHEAST CORNER OF THE CONCRETE
DH9067"SLAB.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006

AT1392 *

AT1392 HT_MOD - This is a Louilsiana Height Modernization Survey Station.
AT1392 TIDAL BM - This is a Tidal Bench Mark.

AT1392 DESIGNATION - 876 1602 C TIDAL

AT1392 PID - AT1392

AT1392 STATE/COUNTY- LA/PLAQUEMINES

AT1392 USGS QUAD - LAKE LAURIER (1992)

AT1392

AT1392 *CURRENT SURVEY CONTROL

AT1392

AT1392* NAD 83(1992)- 29 33 33.83227(N) 089 53 05.03636(W) ADJUSTED
AT1392* NAVD 88 - 0.16 **(meters) 0.5 **(feet) GPS OBS(2004.65)

AT1392 **This station is located in a subsidence area (see below).
AT1392

AT1392 EPOCH DATE - 2004 .65

AT1392 X - 11,170.500 (meters) COMP
AT1392 Y - -5,552,481.276 (meters) COMP
AT1392 Z - 3,127,971.300 (meters) COMP
AT1392 LAPLACE CORR- 0.61 (seconds) DEFLEC99
AT1392 ELLIP HEIGHT- -24.55 (meters) (04/11/06) GPS OBS
AT1392 GEOID HEIGHT- -24.72 (meters) GEOIDO3
AT1392

AT1392 HORZ ORDER - B

AT1392 ELLP ORDER - FOURTH CLASS 11

AT1392

AT1392_.The horizontal coordinates were established by GPS observations
AT1392.and adjusted by the National Geodetic Survey in April 2006..

AT1392_The horizontal coordinates are valid at the epoch date displayed above.
AT1392.The epoch date for horizontal control is a decimal equivalence
AT1392_0of Year/Month/Day.
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AT1392

AT1392 ** Due to the variability of land subsidence, the orthometric, ellipsoid,
AT1392 ** and geoid heights are valid at the date of observation. These heights
AT1392 ** must always be validated when used as control.

AT1392 ** The orthometric height was determined by GPS observations using
AT1392 ** precise GPS observation and processing techniques and a new

AT1392 ** realization of GEOIDO3. It supersedes the leveled height previously
AT1392 ** determined for this station.

AT1392 ** The geoid height was determined by a new realization of GEOIDO3 for the
AT1392 ** epoch indicated which incorporates improved geoid heights for the
AT1392 ** Southern Louisiana Subsidence area.

AT1392 ** (see www.ngs.noaa.gov/PC_PROD/GEQOID03/).

AT1392.The orthometric height was determined by GPS observations and a
AT1392_high-resolution geoid model using precise GPS observation and
AT1392.processing techniques.

AT1392

AT1392_.This Tidal Bench Mark is designated as VM 15137

AT1392.by the Center for Operational Oceanographic Products and Services.
AT1392

AT1392.The X, Y, and Z were computed from the position and the ellipsoidal ht.
AT1392

AT1392.The Laplace correction was computed from DEFLEC99 derived deflections.
AT1392

AT1392.The ellipsoidal height was determined by GPS observations

AT1392.and is referenced to NAD 83.

AT1392

AT1392.The geoid height was determined by GEOIDO3.

AT1392

AT1392; North East Units Scale Factor Converg.

AT1392;SPC LA S
AT1392;SPC LA S
AT1392;UTM 16

118,316.659 1,140,373.391 MT 0.99995523 +0 43 27.5
388,177.24 3,741,375.03 sFT 0.99995523 +0 43 27.5
3,273,437.764  220,492.381 MT 1.00056408 -1 25 26.5

AT1392

AT1392! - Elev Factor x Scale Factor = Combined Factor
AT13921SPC LA S - 1.00000386 x 0.99995523 = 0.99995909

AT13921UTM 16 - 1.00000386 x 1.00056408 = 1.00056794

AT1392

AT1392 SUPERSEDED SURVEY CONTROL

AT1392

AT1392 ELLIP H (09/30/02) -24.50 (m) GP( ) 42
AT1392 NAD 83(1992)- 29 33 33.83137(N) 089 53 05.03563(W) AD( )1
AT1392 ELLIP H (01/21/93) -24.50 (m) GP( ) 42
AT1392 NAD 83(1986)- 29 33 33.84850(N) 089 53 05.03545(W) AD( )1
AT1392 NAD 27 - 29 33 33.07216(N) 089 53 04.79385(W) AD( )1
AT1392 NGVD 29 (05/20/88) 0.6 (m) 2. () GPS 0BS

AT1392

AT1392_Superseded values are not recommended for survey control.
AT1392_.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
AT1392_See file dsdata.txt to determine how the superseded data were derived.
AT1392

AT1392_U.S. NATIONAL GRID SPATIAL ADDRESS: 16RBT2049273438(NAD 83)
AT1392_MARKER: DJ = TIDAL STATION DISK

AT1392_SETTING: 49 = STAINLESS STEEL ROD W/O SLEEVE (10 FT.+)
AT1392_SP_SET: STAINLESS STEEL ROD

AT1392_STAMPING: 1602 C 1985

AT1392_MARK LOGO: NOS

AT1392_ PROJECTION: FLUSH

AT1392_MAGNETIC: N = NO MAGNETIC MATERIAL

AT1392_STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL
AT1392_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
AT1392+SATELLITE: SATELLITE OBSERVATIONS - February 24, 2006
AT1392_ROD/PIPE-DEPTH: 22.0 meters
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AT1392

AT1392 HISTORY - Date Condition Report By
AT1392 HISTORY - UNK MONUMENTED

AT1392 HISTORY - 1987 GOOD LADTD
AT1392 HISTORY - 19880920 GOOD LADTD
AT1392 HISTORY - 19890118 GOOD

AT1392 HISTORY - 20050301 GOOD INDIV
AT1392 HISTORY - 20060224 GOOD 3001
AT1392

AT1392 STATION DESCRIPTION
AT1392

AT1392"DESCRIBED BY LA TRANSP AND DEV 1987 (TLH)

AT1392"THE DESIGNATED MARK WAS RECOVERED AS PREVIOUSLY DESCRIBED.

AT1392"A COMPLETE NEW DESCRIPTION FOLLOWS.

AT1392*

AT1392°THE STATION IS LOCATED ABOUT 8 KM (5 MI) SOUTH OF THE JUNCTION OF
AT1392"STATE HIGHWAY 23 AND LAKE JUDGE PEREZ ROAD, IN PLAQUEMINES PARISH,
AT1392"IN PORT SULPHUR, LA.

AT1392"OWNERSHIP--ALFRED J LEBLANC, RFD NO 1 BOX 113, LAKE JUDGE PEREZ
AT1392"ROAD, PORT SULPHUR, LA.

AT1392*

AT1392"TO REACH THE STATION FROM MYRTLE GROVE GO SOUTHEAST ON STATE
AT1392"HIGHWAY 23 TO MILE MARKER 45.7.

AT1392°TURN RIGHT AND GO EAST FOR 8 KM (5 MI) ON LAKE JUDGE PEREZ ROAD TO
AT1392"A FIRE STATION ON THE RIGHT AND THE BENCH MARK ON THE LEFT.

AT1392*

AT1392"THE STATION 1S A STANDARD NOS DISK

AT1392"STAMPED---1602 C 1985--- CRIMPED TO A STEEL ROD DRIVEN 22 METERS
AT13927 (72 FT) INTO THE GROUND AND ENCASED IN A 5-INCH PVC PIPE SURROUNDED
AT1392"BY CONCRETE.

AT1392729 METERS (95.2 FT) NORTH FROM THE NORTH CORNER OF THE FIRE STATION,
AT1392721.8 METERS (71.4 FT) EAST FROM A POWER POLE AND

AT139270.5 METERS (1.8 FT) SOUTHWEST FROM A WITNESS POST.

AT1392

AT1392 STATION RECOVERY (1988)

AT1392

AT1392"RECOVERY NOTE BY LA TRANSP AND DEV 1988

AT1392"THE STATION 1S LOCATED ABOUT 8 KM (4.95 MI) SOUTH OF THE JUNCTION OF
AT1392"STATE HIGHWAY 23 AND LAKE JUDGE PEREZ ROAD IN PORT SULPHUR, LA.
AT1392"OWNERSHIP--ALFORD J. LABLANC, RFD NO 1 BOX 113, LAKE JUDGE PEREZ ROAD,
AT1392"PORT SULPHUR, LA.

AT1392"TO REACH THE STATION FROM MYRTLE GROVE GO SOUTHEAST ON STATE HIGHWAY
AT1392723 TO MILE MARKER 45.7. TURN RIGHT AND GO EAST FOR 8 KM (4.95 MI) ON
AT1392"LAKE JUDGE PEREZ ROAD TO A FIRE STATION ON THE RIGHT AND THE BENCH
AT1392"MARK ON THE LEFT.

AT1392°THE STATION IS 29 M (95.1 FT) NORTH FROM THE NORTH CORNER OF THE FIRE
AT1392"STATION, 21.8 M (71.5 FT) EAST FROM A POWER POLE AND 0.5 M (1.6 FT)
AT1392"SOUTHWEST FROM A WITNESS POST.

AT1392

AT1392 STATION RECOVERY (1989)

AT1392

AT1392"RECOVERED 1989

AT1392"RECOVERED IN GOOD CONDITION.

AT1392

AT1392 STATION RECOVERY (2005)

AT1392

AT1392"RECOVERY NOTE BY INDIVIDUAL CONTRIBUTORS 2005 (TG)

AT1392"RECOVERED AS DESCRIBED

AT1392

AT1392 STATION RECOVERY (2006)

AT1392

AT1392"RECOVERY NOTE BY 3001, INC 2006 (JCP)
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AT1392"THE STATION 1S LOCATED IN ORLEANS PARISH AT FORT PIKE ON THE WEST END
AT1392°0F THE RIGOLETTS BRIDGE 8.0 MI (12.87 KM) SOUTHEAST OF SLIDELL.
AT1392"0OWNERSHIP - LADOT  TO REACH THE STATION FROM THE INTERSECTION OF
AT139271-10, EXIT 263, AND HIGHWAY 433 IN SLIDELL, GO 6.5 MI (10.46 KM)
AT1392"SOUTHEAST ALONG HIGHWAY 433 TO THE JUNCTION OF HIGHWAY 90, TURN RIGHT
AT1392°0ON HIGHWAY 90 AND GO 0.95 MI (1.53 KM), CROSSING THE RIGOLETTS BRIDGE
AT1392"TO THE MARK ON THE SOUTH SIDE OF HIGHWAY 90. THE STATION IS A BRASS
AT1392°DISK SET IN THE CENTER OF A RED CONCRETE PAD, 114.2 FT (34.8 M)
AT1392"SOUTHEAST OF THE HIGHWAY 90 CENTERLINE, 83.7 FT (27.4 M) SOUTH OF THE
AT1392"BENCHMARK C 193, 67.3 FT (79.3 M) WEST OF TRIANGULATION STATION PIKE
AT1392°RESET, 9.5 FT (2.9 M) NORTHEAST OF THE SOUTHWEST CORNER OF THE RED
AT1392"CONCRETE PAD. THE FENCE MENTIONED IN THE PREVIOUS DESCRIPTIONS WAS
AT1392"DESTROYED DURING THE KATRINA STORM.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006

DH9066 iolaiaiaiaiale

DH9066 HT_MOD - This is a Louisiana Height Modernization Survey Station.
DH9066 DESIGNATION - 876 1799 B TIDAL

DH9066 PID - DH9066

DH9066 STATE/COUNTY- LA/JEFFERSON

DH9066 USGS QUAD - BAY DOSGRIS (1994)

DH9066

DH9066 *CURRENT SURVEY CONTROL

DH9066

DH9066* NAD 83(1992)- 29 29 46.57411(N) 090 01 32.56821(W) ADJUSTED
DH9066* NAVD 88 - 0.77 **(meters) 2.5 **(feet) GPS OBS(2004.65)

DH9066 **This station is located In a subsidence area (see below).
DH9066

DH9066 EPOCH DATE - 2004 .65

DH9066 X - -2,493.414 (meters) COMP
DH9066 Y - -5,555,941.148 (meters) COMP
DH9066 Z - 3,121,883.193 (meters) COMP
DH9066 LAPLACE CORR- 0.81 (seconds) DEFLEC99
DH9066 ELLIP HEIGHT- -23.85 (meters) (04/11/06) GPS OBS
DH9066 GEOID HEIGHT- -24.63 (meters) GEOIDO3
DH9066

DH9066 HORZ ORDER - B

DH9066 ELLP ORDER - FOURTH CLASS 11

DH9066

DH9066.The horizontal coordinates were established by GPS observations

DH9066 .and adjusted by the National Geodetic Survey in April 2006..

DH9066.The horizontal coordinates are valid at the epoch date displayed above.
DH9066 .The epoch date for horizontal control is a decimal equivalence

DH9066 .of Year/Month/Day .

DH9066

DH9066 ** Due to the variability of land subsidence, the orthometric, ellipsoid,
DH9066 ** and geoid heights are valid at the date of observation. These heights
DH9066 ** must always be validated when used as control.

DH9066 ** The orthometric height was determined by GPS observations using
DH9066 ** precise GPS observation and processing techniques and a new

DH9066 ** realization of GEOIDO3. It supersedes the leveled height previously
DH9066 ** determined for this station.

DH9066 ** The geoid height was determined by a new realization of GEOIDO3 for the
DH9066 ** epoch indicated which incorporates improved geoid heights for the
DH9066 ** Southern Louisiana Subsidence area.

DH9066 ** (see www.ngs.noaa.gov/PC_PROD/GEOID03/).

DH9066.The orthometric height was determined by GPS observations and a

DH9066 .high-resolution geoid model using precise GPS observation and

DH9066 .processing techniques.

DH9066

DH9066.The X, Y, and Z were computed from the position and the ellipsoidal ht.
DH9066

DH9066.The Laplace correction was computed from DEFLEC99 derived deflections.
DH9066
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DH9066.The ellipsoidal height was determined by GPS observations
DH9066.and is referenced to NAD 83.

DH9066

DH9066.The geoid height was determined by GEOIDO3.

DH9066

DH9066; North East Units Scale Factor Converg.
DH9066;SPC LA S - 111,155.784 1,126,792.410 MT 0.99996426 +0 39 13.8

DH9066;SPC LA S
DH9066;UTM 15
DH9066;UTM 16

364,683.60 3,696,818.10 sFT 0.99996426 +0 39 13.8
3,266,657.530 788,367.922 MT 1.00062619 +1 27 55.6
3,266,786.251 206,643.680 MT 1.00066201 -1 29 27.0

DH9066

DH9066! - Elev Factor x Scale Factor = Combined Factor
DH9066!1SPC LA S - 1.00000375 x 0.99996426 = 0.99996801
DH9066!1UTM 15 - 1.00000375 x 1.00062619 = 1.00062994
DH9066!1UTM 16 - 1.00000375 x 1.00066201 = 1.00066576
DH9066

DH9066 SUPERSEDED SURVEY CONTROL

DH9066

DH9066 -No superseded survey control is available for this station.
DH9066

DH9066_U.S. NATIONAL GRID SPATIAL ADDRESS: 15RYN8836866658(NAD 83)
DH9066_MARKER: DJ = TIDAL STATION DISK

DH9066_SETTING: 49 = STAINLESS STEEL ROD W/0 SLEEVE (10 FT.+)
DH9066_STAMPING: 1799 B 1985

DH9066_MARK LOGO: NOS

DH9066_PROJECTION: PROJECTING 15 CENTIMETERS

DH9066_MAGNETIC: O = OTHER; SEE DESCRIPTION

DH9066_STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL
DH9066_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
DH9066+SATELLITE: SATELLITE OBSERVATIONS - January 24, 2006

DH9066

DH9066 HISTORY - Date Condition Report By
DH9066 HISTORY - UNK MONUMENTED NOS
DH9066 HISTORY - 20060124 GOOD 3001
DH9066

DH9066 STATION DESCRIPTION
DH9066

DH9066 *DESCRIBED BY 3001, INC 2006 (JCP)

DH9066"THE STATION IS LOCATED IN JEFFERSON PARISH ALONG THE BARATARIA

DH9066 *WATERWAY 12.8 M1 (20.6 KM) SOUTHEAST OF LAFITTE, 16.8 MI (27.04 KM)
DH9066 *NORTHEAST OF GALLIANO, 20.0 MI (32.19 KM) NORTHWEST OF PORT SULPHUR.
DH9066 "OWNERSHIP - M. V. PETROLEUM TO REACH THE STATION BY BOAT, DEPART
DH9066"FROM THE C-WAY MARINA IN LAFITTE. PROCEED SOUTHEAST 12.45 M1 (20.04
DH9066*KM) ALONG THE BARATARIA WATERWAY TO RED BEACON NO. 50. TURN RIGHT
DH9066" INTO THE OPEN BAY AND PROCEED APPROX. 1000 FT (304.8 M) TO THE FIRST
DH9066"PLATFORM AND THE ENTRANCE OF AN OIL PLATFORM SLIP (CANAL). TURN RIGHT
DH9066" INTO THE SLIP AND GO APPROX. 1200 FT (365.8 M) TO TWO STORAGE TANKS
DH9066"LOCATED IN THE NORTHWEST CORNER OF THE SLIP. SECURE THE BOAT AND WALK
DH9066 *"NORTHWEST APPROX. 250 FT (76.2 M) TO THE STATION. THE STATION IS A
DH9066"STAINLESS STEEL ROD WITH BRASS CAP PROJECTING 0.5 FT (0.2 M) ABOVE THE
DH9066*GROUND, 200 FT (61.0 M) NORTHWEST OF THE FACE OF THE NORTHERN MOST OF
DH9066"THE TWO STORAGE TANKS, 249 FT (75.9 M) NORTHWEST OF BENCHMARK 1799 A
DH9066"1985, 247 FT (680.3 M) SOUTH OF BENCHMARK 1799 C 1985, AND APPROX. 15
DH9066"FT (4.6 M) NORTHWEST OF THE SLIP BANKLINE.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006
AU2310 falalel
AU2310 HT_MOD - This is a Louilsiana Height Modernization Survey Station.
AU2310 TIDAL BM - This i1s a Tidal Bench Mark.
AU2310 DESIGNATION - 876 1899 B TIDAL
AU2310 PID - AU2310
AU2310 STATE/COUNTY- LA/JEFFERSON
AU2310 USGS QUAD - LAFITTE (1973)
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AU2310

AU2310 *CURRENT SURVEY CONTROL

AU2310

AU2310* NAD 83(1992)- 29 40 02.04338(N) 090 06 33.55624(W) ADJUSTED

AU2310* NAVD 88 - 0.01 **(meters) 0.0 **(feet) LEVELING(2004.65)

AU2310 **This station is located in a subsidence area (see below).
AU2310 **This station is included in the VTDP model (see below).

AU2310

AU2310 EPOCH DATE - 2004 .65

AU2310 X - -10,582.959 (meters) COMP
AU2310 Y - -5,546,575.285 (meters) COMP
AU2310 Z - 3,138,362.852 (meters) COMP
AU2310 LAPLACE CORR- 0.59 (seconds) DEFLEC99
AU2310 ELLIP HEIGHT- -25.17 (meters) (06/22/05) GPS OBS
AU2310 GEOID HEIGHT- -25.19 (meters) GEOIDO3
AU2310

AU2310 HORZ ORDER - B

AU2310 VERT ORDER - THIRD

AU2310 ELLP ORDER - FOURTH  CLASS I

AU2310

AU2310.The horizontal coordinates were established by GPS observations
AU2310.and adjusted by the National Geodetic Survey in April 2006..

AU2310.The horizontal coordinates are valid at the epoch date displayed above.
AU2310.The epoch date for horizontal control is a decimal equivalence

AU2310.0f Year/Month/Day.

AU2310

AU2310 ** Due to the variability of land subsidence, the orthometric, ellipsoid,
AU2310 ** and geoid heights are valid at the date of observation. These heights
AU2310 ** must always be validated when used as control.

AU2310 ** The orthometric height was determined with a Vertical Time-dependent
AU2310 ** Positioning (VTDP) model and has been validated through GPS observations
AU2310 ** for the epoch indicated (see www.ngs.noaa.gov/heightmod/VTDP).

AU2310 ** The geoid height was determined by a new realization of GEOIDO3 for the
AU2310 ** epoch indicated which incorporates improved geoid heights for the
AU2310 ** Southern Louisiana Subsidence area

AU2310 ** (see www.ngs.noaa.gov/PC_PROD/GEOID03/).

AU2310.The orthometric height was determined by differential leveling.
AU2310.The vertical network tie was performed by a horz. field party for horz.
AU2310.0bs reductions. Reset procedures were used to establish the elevation.
AU2310

AU2310.This Tidal Bench Mark is designated as VM 11049

AU2310.by the Center for Operational Oceanographic Products and Services.

AU2310

AU2310.The X, Y, and Z were computed from the position and the ellipsoidal ht.
AU2310

AU2310.The Laplace correction was computed from DEFLEC99 derived deflections.
AU2310

AU2310.The ellipsoidal height was determined by GPS observations

AU2310.and is referenced to NAD 83.

AU2310

AU2310.The geoid height was determined by GEOIDO3.

AU2310

AU2310; North East Units Scale Factor Converg.

AU2310;SPC LA S
AU2310;SPC LA S

130,014.795 1,118,483.349 MT 0.99994259 +0 36 43.3
426,556.87 3,669,557.45 sSFT 0.99994259 +0 36 43.3

AU2310;UTM 15 - 3,285,408.395 779,785.708 MT 1.00056598 +1 25 54.1
AU2310

AU2310! - Elev Factor x Scale Factor = Combined Factor

AU2310!ISPC LA S - 1.00000395 x 0.99994259 = 0.99994654

AU2310IUTM 15 - 1.00000395 x 1.00056598 = 1.00056994

AU2310

AU2310 SUPERSEDED SURVEY CONTROL

AU2310
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AU2310 NAD 83(1992)- 29 40 02.04511(N) 090 06 33.55694(W) AD(2004.65) B

AU2310 NAVD 88 (12/05/96) 0.141 (m) 0.46 (f) ADJUSTED 1 2
AU2310 NAVD 88 (02/14/94) 0.094 (m) 0.31  (F) UNKNOWN 12
AU2310

AU2310.Superseded values are not recommended for survey control.
AU2310.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
AU2310.See file dsdata.txt to determine how the superseded data were derived.
AU2310

AU2310_U.S. NATIONAL GRID SPATIAL ADDRESS: 15RYN7978685408(NAD 83)
AU2310_MARKER: I = METAL ROD

AU2310_SETTING: 49 = STAINLESS STEEL ROD W/O SLEEVE (10 FT.+)
AU2310_SP_SET: STAINLESS STEEL ROD

AU2310_STAMPING: 1899 B 1985

AU2310_MARK LOGO: NOS

AU2310_PROJECTION: RECESSED 15 CENTIMETERS

AU2310_MAGNETIC: O = OTHER; SEE DESCRIPTION

AU2310_STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL
AU2310_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
AU2310+SATELLITE: SATELLITE OBSERVATIONS - January 24, 2006
AU2310_ROD/PIPE-DEPTH: 24.4 meters

AU2310

AU2310 HISTORY - Date Condition Report By
AU2310 HISTORY - 1985 MONUMENTED NOS
AU2310 HISTORY - 1985 GOOD LA-051
AU2310 HISTORY - 19940826 GOOD NGS
AU2310 HISTORY - 20040416 GOOD NGS
AU2310 HISTORY - 20060124 GOOD 3001
AU2310

AU2310 STATION DESCRIPTION
AU2310

AU2310"DESCRIBED BY JEFFERSON PARISH LOUISIANA 1985

AU23107IN LAFITTE.

AU2310"AT LAFITTE, FROM THE JUNCTION OF LOUISIANA HGIGHWAY 45 AND MARRERO
AU2310"STREET TURN LEFT AND PROCEED .05 MILE TO THE JUNCTION OF 3RD STREET,
AU2310"LOCATED ON MARRERO STREET NEAR THE NORTHEST CORNER OF A BASKETBALL
AU2310"COURT, 237.0 FEET SOUTHEAST OF TIDAL MARK 876 1899 A, 63.0 FEET
AU2310"NORTH-NORTHEAST OF THE SOUTHEAST CORNER OF A CHAIN LINK FENCE AROUND
AU2310"THE BASKETBALL COURT, 57.0 FEET WEST-SOUTHWEST OF A POWER POLE ON THE
AU2310"EAST SIDE OF MARRERO STREET (POLE BEARING STREET SIGN OF MARRERO AND
AU2310"3RD STREET), 42.4 FEET NORTHEAST OF THE EASTERN MOST BASKETBALL POST,
AU2310"32 FEET WEST OF THE CENTERLINE OF MARRERO STREET.

AU2310"THE MARK IS 1 FT W FROM A WITNESS POST.

AU2310

AU2310 STATION RECOVERY (1994)

AU2310

AU2310"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1994 (GAS)

AU2310714.4 KM (8.95 MI) SOUTHERLY ALONG STATE HIGHWAY 45 FROM THE JUNCTION
AU23107"0OF STATE HIGHWAYS 303 AND 3134 IN CROWN POINT, THENCE 0.1 KM (0.05 MI)
AU2310°SOUTHERLY ALONG MARRERO STREET, 9.8 M (32.2 FT) WEST OF THE CENTERLINE
AU2310"0OF MARRERO STREET, 6.3 M (20.7 FT) SOUTHEAST OF THE NORTHEAST CORNER
AU2310°0OF A CHAIN-LINK FENCE ENCLOSING A BASKETBALL COURT, 5.3 M (17.4 FT)
AU2310"SOUTH OF THE CENTER OF THIRD STREET, AND 0.3 M (1.0 FT) BELOW THE
AU2310"LEVEL OF MARRERO STREET. NOTE--THE DISK 1S ENCASED IN A 5-INCH PCV
AU2310"PIPE AND 1S FLUSH WITH THE GROUND SURFACE.

AU2310

AU2310 STATION RECOVERY (2004)

AU2310

AU2310"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2004 (KLF)

AU231079 M1 SOUTH ON STATE HWY 45 FROM THE JUNCTION WITH 303 AND 3134 IN
AU2310"CROWN POINT. LOCATED AT THE LOWER LAFITTE PLAYGROUND. IT IS 32.2 FT
AU2310"W OF THE CENTERLINE OF US 45, 20.8 FT SE OF THE NE CORNER OF THE
AU2310"FENCE AROUND THE BASKETBALL COURT, 18.1 FT EAST OF THE FIRST POST
AU2310"SOUTH OF THE NE CORNER POST, 34.6 FT NNE OF THE NORTHERN MOST SIGN
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AU2310"POST FOR THE LOWER LAFFITE PLAYGROUND.

AU2310

AU2310 STATION RECOVERY (2006)
AU2310

AU2310"RECOVERY NOTE BY 3001, INC 2006 (JCP)
AU2310"RECOVERED AS DESCRIBED.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006
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ATO407 HT_MOD - This is a Louisiana Height Modernization Survey Station.
ATO407 DESIGNATION - A 152

AT0407 PID - AT0407

ATO407 STATE/COUNTY- LA/PLAQUEMINES

AT0407 USGS QUAD - LAKE LAURIER (1992)

ATO0407

AT0407 *CURRENT SURVEY CONTROL

ATO0407

ATO407* NAD 83(1992)- 29 37 28.58854(N) 089 54 10.66914(W) ADJUSTED
ATO407* NAVD 88 - 0.67 **(meters) 2.2 **(feet) GPS OBS(2004.65)

AT0407 **This station is located in a subsidence area (see below).
AT0407

AT0O407 EPOCH DATE - 2004 .65

AT0407 X - 9,397.673 (meters) COMP
ATO407 Y - -5,548,915.372 (meters) COMP
AT0407 Z - 3,134,256.848 (meters) COMP
AT0407 LAPLACE CORR- 0.46 (seconds) DEFLEC99
AT0407 ELLIP HEIGHT- -24.25 (meters) (06/22/05) GPS OBS
AT0407 GEOID HEIGHT- -24.93 (meters) GEOIDO3
ATO407 DYNAMIC HT - 0.67 (meters) 2.2 (feet) COMP
AT0407 MODELED GRAV- 979,304.9 (mgal) NAVD 88
AT0407

AT0407 HORZ ORDER - B

ATO407 VERT ORDER - THIRD (See Below)

AT0407 ELLP ORDER - FOURTH CLASS 1

AT0407

AT0407.The horizontal coordinates were established by GPS observations
AT0407.and adjusted by the National Geodetic Survey in June 2005..

AT0407.The horizontal coordinates are valid at the epoch date displayed above.
AT0407.The epoch date for horizontal control is a decimal equivalence

AT0407 .of Year/Month/Day -

AT0407

AT0407 ** Due to the variability of land subsidence, the orthometric, ellipsoid,
AT0407 ** and geoid heights are valid at the date of observation. These heights
AT0407 ** must always be validated when used as control.

AT0407 ** The orthometric height was determined by GPS observations using
AT0407 ** precise GPS observation and processing techniques and a new

AT0407 ** realization of GEOIDO3. It supersedes the leveled height previously
AT0407 ** determined for this station.

AT0407 ** The geoid height was determined by a new realization of GEOIDO3 for the
AT0407 ** epoch indicated which Incorporates improved geoid heights for the
AT0407 ** Southern Louisiana Subsidence area.

AT0407 ** (see www.ngs.noaa.gov/PC_PROD/GEOID03/).

AT0407.The orthometric height was determined by GPS observations and a

AT0407 .high-resolution geoid model using precise GPS observation and

AT0407 .processing techniques. It supersedes the leveled height previously
AT0407 .determined for this station.

AT0407 .WARNING-GPS observations at this control monument resulted in a GPS
AT0407 .derived orthometric height which differed from the leveled height by
AT0407 .more than one decimeter (0.1 meter).

AT0407.The vertical order pertains to the first NAVD 88 superseded value.
ATO0407

AT0407.The X, Y, and Z were computed from the position and the ellipsoidal ht.
ATO0407
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AT0407.The Laplace correction was computed from DEFLEC99 derived deflections.
AT0407

AT0407.The ellipsoidal height was determined by GPS observations

AT0407.and is referenced to NAD 83.

AT0407

AT0407.The geoid height was determined by GEOID03.

AT0407

AT0407.The dynamic height is computed by dividing the NAVD 88

AT0407 .geopotential number by the normal gravity value computed on the

AT0407 .Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45

AT0407 .degrees latitude (g = 980.6199 gals.).

ATO0407

AT0407.The modeled gravity was interpolated from observed gravity values.
ATO0407

AT0407; North East Units Scale Factor Converg.
ATO0407;SPC LA S 125,521.799 1,138,516.597 MT 0.99994717 +0 42 54.7
AT0407;SPC LA S 411,816.10 3,735,283.20 sFT 0.99994717 +0 42 54.7
AT0407;UTM 16 3,280,711.979 218,906.187 MT 1.00057504 -1 26 09.3

AT0407

AT04071! - Elev Factor x Scale Factor = Combined Factor
ATO407!'SPC LA S - 1.00000381 x 0.99994717 = 0.99995098

AT0407'UTM 16 - 1.00000381 x 1.00057504 = 1.00057885

AT0407

AT0407 SUPERSEDED SURVEY CONTROL

AT0407

AT0407 NAVD 88 (02/14/94) 0.870 (m) 2.85 () READJUSTED 3
AT0407 NAVD 88 (06/15/91) 0.924 (m) 3.03 () UNKNOWN 11
AT0407 NGVD 29 (??2/??/?7) 0.962 (m) 3.16 () ADJUSTED 11
AT0407

AT0407 .Superseded values are not recommended for survey control.
AT0407 .NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
AT0407.See file dsdata.txt to determine how the superseded data were derived.
AT0407

AT0407_U.S. NATIONAL GRID SPATIAL ADDRESS: 16RBT1890680712(NAD 83)
AT0407_MARKER: DB = BENCH MARK DISK

ATO407_SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT

ATO0407_SP_SET: SET IN TOP OF CONCRETE MONUMENT

AT0407_STAMPING: A 152 1951

AT0407_MARK LOGO: CGS

AT0407_MAGNETIC: N = NO MAGNETIC MATERIAL

ATO407_STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO
ATO407+STABILITY: SURFACE MOTION

ATO407_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
ATO407+SATELLITE: SATELLITE OBSERVATIONS - January 24, 2006

ATO407

AT0407 HISTORY - Date Condition Report By
ATO0407 HISTORY - 1951 MONUMENTED CGS
ATO0407 HISTORY - 1971 GOOD NGS
ATO0407 HISTORY - 1984 GOOD NGS
ATO0407 HISTORY - 20030608 GOOD NGS
ATO407 HISTORY - 20040419 GOOD NGS
ATO407 HISTORY - 20051006 GOOD NGS
ATO407 HISTORY - 20060124 GOOD 3001
ATO407

AT0407 STATION DESCRIPTION
ATO407

ATO0407"DESCRIBED BY NATIONAL GEODETIC SURVEY 1971

ATO407"7.2 M1 NW FROM POINTE A LA HACHE.

AT0407"ABOUT 7.2 MILES NORTHWEST ALONG STATE HIGHWAY 39 FROM THE COURTHOUSE
AT0407"AT POINTE A LA HACHE, 2.15 MILES SOUTHEAST OF THE PHOENIX HIGH SCHOOL,
AT0407"33 FEET NORTHEAST OF THE CENTER LINE OF THE HIGHWAY, 54.0 FEET WEST OF
AT0407"THE WEST CORNER OF A TWO-STORY FRAME HOUSE, 36 FEET NORTHWEST OF THE
ATO407"CENTER LINE OF A DRIVEWAY, 24 FEET SOUTHEAST OF THE CENTER LINE OF A
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ATO407"DRIVEWAY, 6 FEET EAST OF A POWER POLE, 5.5 FEET EAST OF A METAL
ATO407"WITNESS POST, ABOUT LEVEL WITH THE HIGHWAY, AND SET IN THE TOP OF A
ATO407"CONCRETE POST WHICH PROJECTS 2 INCHES. SEC 44, T 16S, R 13E.
AT0407

ATO407 STATION RECOVERY (1984)

AT0407

ATO407"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1984

AT0407"RECOVERED IN GOOD CONDITION.

AT0407

ATO0407 STATION RECOVERY (2003)

AT0407

AT0407"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2003

ATO407°NOW 1 FT SE OF STEEL POST (NO SIGN), AND ABOUT 3 FT SE OF NEW POLE
ATO407"WITH LIGHT AND TRANSFORMER. OLD POLE WAS CUT OFF ABOUT 15 FEET UP.
AT0407

ATO0407 STATION RECOVERY (2004)

AT0407

AT0407"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2004 (KLF)

ATO0407"THE STATION 1S LOCATED ABOUT 2.0 MI SOUTH OF PHOENIX ON PRIVATE
ATO407 "PROPERTY .

ATO407"

ATO407"TO REACH THE STATION FROM THE PHOENIX HIGH SCHOOL, IN PHOENIX, GO
AT0407"SOUTHERLY FOR 2.1 MI ON PARISH ROAD 15 TO THE STATION ON THE RIGHT
ATO407"JUST BEFORE REACHING A LARGE RAISED WOOD FRAME HOUSE ON THE LEFT.
ATO407"

ATO407"THE STATION 1S LOCATED 16.5 M WEST OF THE WEST CORNER OF THE FRONT
AT0407"PORCH OF THE HOUSE, 10.6 M SOUTHEAST OF THE CENTER OF THE ROAD, 1.2 M
AT0407 " SOUHT-SOUTHEST OF A WOODEN UTILITY POLE WITH METER, 0.4 M SOUTHWEST
AT0407"0OF A METAL POST, AND 0.3 M BELOW THE LEVEL OF THE ROAD.

AT0407

ATO0407 STATION RECOVERY (2005)

AT0407

ATO0407"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2005 (KLF)
AT0407"RECOVERED AS DESCRIBED

ATO407

ATO0407 STATION RECOVERY (2006)

ATO407

ATO407"RECOVERY NOTE BY 3001, INC 2006 (JCP)

ATO407"RECOVERED AS DESCRIBED.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006
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BH1212 HT_MOD - This is a Louisiana Height Modernization Survey Station.
BH1212 DESIGNATION - A 193

BH1212 PID - BH1212

BH1212 STATE/COUNTY- LA/ST TAMMANY

BH1212 USGS QUAD - ENGLISH LOOKOUT (1996)

BH1212

BH1212 *CURRENT SURVEY CONTROL

BH1212

BH1212* NAD 83(1992)- 30 14 19.40273(N) 089 37 10.40720(W) ADJUSTED
BH1212* NAVD 88 - 0.81 **(meters) 2.7 **(feet) GPS 0OBS(2004.65)

BH1212 **This station is located In a subsidence area (see below).
BH1212 **This station is included in the VTDP model (see below).

BH1212

BH1212 EPOCH DATE - 2004 .65

BH1212 X - 36,618.883 (meters) COMP
BH1212 Y - _.5,514,833.117 (meters) comp
BH1212 Z - 3,193,251.064 (meters) COMP
BH1212 LAPLACE CORR- -1.30 (seconds) DEFLEC99
BH1212 ELLIP HEIGHT- -26.03 (meters) (06/22/05) GPS OBS
BH1212 GEOID HEIGHT- -26.83 (meters) GEOI1DO03
BH1212 DYNAMIC HT - 0.81 (meters) 2.7 (feet) COMP
BH1212 MODELED GRAV- 979,336.4 (mgal) NAVD 88
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BH1212

BH1212 HORZ ORDER - B

BH1212 VERT ORDER - THIRD (See Below)
BH1212 ELLP ORDER - FOURTH CLASS 1
BH1212

BH1212.The horizontal coordinates were established by GPS observations
BH1212_and adjusted by the National Geodetic Survey in June 2005..

BH1212.The horizontal coordinates are valid at the epoch date displayed above.
BH1212.The epoch date for horizontal control is a decimal equivalence

BH1212_of Year/Month/Day .

BH1212

BH1212 ** Due to the variability of land subsidence, the orthometric, ellipsoid,
BH1212 ** and geoid heights are valid at the date of observation. These heights
BH1212 ** must always be validated when used as control.

BH1212 ** The orthometric height was determined with a Vertical Time-dependent
BH1212 ** Positioning (VTDP) model and has been validated through GPS observations
BH1212 ** for the epoch indicated (see www.ngs.noaa.gov/heightmod/VTDP).

BH1212 ** The geoid height was determined by a new realization of GEOIDO3 for the
BH1212 ** epoch indicated which incorporates improved geoid heights for the
BH1212 ** Southern Louisiana Subsidence area

BH1212 ** (see www.ngs.noaa.gov/PC_PROD/GEOID03/) .

BH1212.The orthometric height was determined by GPS observations and a

BH1212 _high-resolution geoid model using precise GPS observation and

BH1212 _processing techniques. It supersedes the leveled height previously
BH1212 .determined for this station.

BH1212.The vertical order pertains to the first NAVD 88 superseded value.
BH1212

BH1212.The X, Y, and Z were computed from the position and the ellipsoidal ht.
BH1212

BH1212.The Laplace correction was computed from DEFLEC99 derived deflections.
BH1212

BH1212.The ellipsoidal height was determined by GPS observations

BH1212.and is referenced to NAD 83.

BH1212

BH1212_.The geoid height was determined by GEOIDO3.

BH1212

BH1212_.The dynamic height is computed by dividing the NAVD 88
BH1212.geopotential number by the normal gravity value computed on the

BH1212 _Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
BH1212.degrees latitude (g = 980.6199 gals.).

BH1212

BH1212.The modeled gravity was interpolated from observed gravity values.
BH1212

BH1212; North East Units Scale Factor Converg.
BH1212;SPC LA S - 193,961.478 1,164,941.665 MT 0.99993433 +0 51 24.9
BH1212;SPC LA S - 636,355.28 3,821,979.45 sFT 0.99993433 +0 51 24.9
BH1212;UTM 16 - 3,348,141.664 247 ,913.036 MT 1.00038407 -1 19 11.7
BH1212

BH1212! - Elev Factor x Scale Factor = Combined Factor
BH12121SPC LA S - 1.00000409 x 0.99993433 = 0.99993842

BH1212'UTM 16 - 1.00000409 x 1.00038407 = 1.00038816

BH1212

BH1212 SUPERSEDED SURVEY CONTROL

BH1212

BH1212 NAVD 88 (02/14/94) 0.879 (m) 2.88  (f) ADJUSTED 11
BH1212 NAVD 88 (06/15/91) 0.879 (m) 2.88 () UNKNOWN 11
BH1212 NGVD 29 (??/??/?7?) 0.837 (m) 2.75  (f) ADJUSTED 11
BH1212

BH1212.Superseded values are not recommended for survey control.

BH1212 _.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
BH1212_See file dsdata.txt to determine how the superseded data were derived.
BH1212

BH1212 U.S. NATIONAL GRID SPATIAL ADDRESS: 16RBU4791348142(NAD 83)
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BH1212_MARKER: DB = BENCH MARK DISK

BH1212_SETTING: 49 = STAINLESS STEEL ROD W/0 SLEEVE (10 FT.+)
BH1212_SP_SET: COPPER-CLAD STEEL ROD

BH1212_STAMPING: A 193 1963

BH1212_MARK LOGO: CGS

BH1212_PROJECTION: RECESSED 5 CENTIMETERS

BH1212_MAGNETIC: N = NO MAGNETIC MATERIAL

BH1212_STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL
BH1212_ SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
BH1212+SATELLITE: SATELLITE OBSERVATIONS - March 06, 2006
BH1212_ROD/PIPE-DEPTH: 29.3 meters

BH1212

BH1212 HISTORY - Date Condition Report By
BH1212 HISTORY - 1963 MONUMENTED CGS
BH1212 HISTORY - 1970 GOOD NGS
BH1212 HISTORY - 1977 GOOD NGS
BH1212 HISTORY - 19930317 GOOD NGS
BH1212 HISTORY - 20040413 GOOD NGS
BH1212 HISTORY - 20060306 GOOD 3001
BH1212

BH1212 STATION DESCRIPTION
BH1212

BH1212"DESCRIBED BY NATIONAL GEODETIC SURVEY 1970

BH1212"0.35 MI W FROM PEARLINGTON.

BH1212"ABOUT 0.35 MILE WEST ALONG U.S. HIGHWAY 90 FROM THE EAST END OF THE
BH1212"HIGHWAY BRIDGE OVER THE PEARL RIVER AT PEARLINGTON, 130 FEET NORTH OF
BH1212"THE CENTER LINE OF THE HIGHWAY, 29 FEET WEST OF A POWER POLE WITH A
BH1212"TRANSFORMER, 11 1/2 FEET EAST OF THE CENTER LINE OF A DRIVEWAY, 1.5
BH1212"FEET WEST OF A METAL WITNESS POST, ABOUT 5 FEET BELOW THE LEVEL OF THE
BH1212*HIGHWAY, AND ON THE TOP OF A COPPER COATED ROD THAT 1S DRIVEN TO A
BH1212"DEPTH OF 96 FEET AND IS ENCASED IN A 4-INCH IRON PIPE WHICH 1S 1 FOOT
BH1212"BELOW THE SURFACE OF THE GROUND. SEC 30 ,T 9S,R 16W.

BH1212

BH1212 STATION RECOVERY (1977)

BH1212

BH1212"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1977

BH1212"RECOVERED IN GOOD CONDITION.

BH1212

BH1212 STATION RECOVERY (1993)

BH1212

BH1212"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1993

BH1212"0.9 KM (0.55 MI) WESTERLY ALONG U.S. HIGHWAY 90 FROM THE JUNCTION OF
BH1212*STATE HIGHWAY 604 IN PEARLINGTON, MISSISSIPPI, 39.7 M (130.2 FT)
BH1212"NORTH OF THE HIGHWAY CENTERLINE, 8.8 M (28.9 FT) WEST OF A UTILITY
BH1212"LIGHT POLE WITH 2 GUY CABLES AND A TRANSFORMER ATTACHED, 4.2 M (13.8
BH1212"FT) EAST OF THE CENTER OF A DRIVEWAY, 1.0 M (3.3 FT) BELOW THE LEVEL
BH1212"0OF THE HIGHWAY, 0.6 M (2.0 FT) WEST OF A WITNESS POST, AND 0.3 M (1.0
BH1212"FT) SOUTHEAST OF A UTILITY POLE STUB. NOTE--THE DISK IS ENCASED IN A
BH1212"4-INCH METAL PIPE AND 1S FLUSH WITH THE GROUND SURFACE. THE ORIGINAL
BH1212"DESCRIPTION STATES THAT THE MARK IS IN MISSISSIPPI, BUT IT IS IN
BH1212"LOUISIANA.

BH1212

BH1212 STATION RECOVERY (2004)

BH1212

BH1212"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2004 (KLF)

BH1212"FROM EXIT 246, 1 10 AND I 510 GO S ON I 510 FOR 2 MI. TO EXIT 2C, US
BH1212"HWY 90 AND GO GO TO THE TRAFFIC LIGHT. TURN LEFT, EASTERLY ON US 90,
BH1212"CHEF MENTEUR HWY, FOR 6.25 MI TO THE JUNCTION WITH US 11. CONTINUE ON
BH1212"US 90 FOR 18.8 MI. TO THE JUNCTION OF US 190, CONTINUE EASTERLY FOR
BH1212"3.7 MI. TO THE MARK ON THE LEFT. IT IS 0.35 MI WESTERLY FROM THE EAST
BH1212"END OF THE BRIDGE OVER THE PEARL RIVER, 1 FT ENE OF A 4 FT POWER POLE
BH1212"STUB, 11.5 FT E OF A SHELL DRIVE, 29 FT W OF A POWER POLE WITH A
BH1212"TRANSFORMER, AND 1 FOOT BELOW THE HIGHWAY.
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BH1212

BH1212 STATION RECOVERY (2006)
BH1212

BH1212*RECOVERY NOTE BY 3001, INC 2006 (JCP)
BH1212"RECOVERED AS DESCRIBED.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006

SRNRCY: v ERataisiaiaioiaioiaioiaiaioiaioiaiaiolaioialaioieaioiaioiaiaioiaioialoioleioiaioiaiaioiaioiaiaioleioialoloialioiaiolaiaioiaiolalaiolaiokalolole
BJ1342 HT_MOD - This is a Louisiana Height Modernization Survey Station.
BJ1342 FBN - This is a Federal Base Network Control Station.

BJ1342 TIDAL BM - This is a Tidal Bench Mark.

BJ1342 DESIGNATION - ALCO

BJ1342 PID - BJ1342

BJ1342 STATE/COUNTY- LA/ORLEANS

BJ1342 USGS QUAD - SPANISH FORT (1992)

BJ1342

BJ1342 *CURRENT SURVEY CONTROL

BJ1342

BJ1342* NAD 83(1992)- 30 01 36.52293(N) 090 06 46.21053(W) ADJUSTED
BJ1342* NAVD 88 - 1.87 **(meters) 6.1 **(feet) LEVELING(2004.65)

BJ1342 **This station is located In a subsidence area (see below).
BJ1342 **This station is included in the VTDP model (see below).

BJ1342

BJ1342 EPOCH DATE - 2004 .65

BJ1342 X - -10,884.174 (meters) COMP
BJ1342 Y - -5,526,738.134 (meters) COMP
BJ1342 Z - 3,172,935.170 (meters) COMP
BJ1342 LAPLACE CORR- -0.05 (seconds) DEFLEC99
BJ1342 ELLIP HEIGHT- -24.37 (meters) (06/22/05) GPS OBS
BJ1342 GEOID HEIGHT- -26.24 (meters) GEOIDO3
BJ1342 DYNAMIC HT - 1.87 (meters) 6.1 (feet) COMP
BJ1342 MODELED GRAV- 979,318.9 (mgal) NAVD 88
BJ1342

BJ1342 HORZ ORDER - B

BJ1342 VERT ORDER - THIRD

BJ1342 ELLP ORDER - FOURTH CLASS 1

BJ1342

BJ1342_The horizontal coordinates were established by GPS observations
BJ1342.and adjusted by the National Geodetic Survey in June 2005..

BJ1342.The horizontal coordinates are valid at the epoch date displayed above.
BJ1342.The epoch date for horizontal control is a decimal equivalence

BJ1342_of Year/Month/Day .

BJ1342

BJ1342 ** Due to the variability of land subsidence, the orthometric, ellipsoid,
BJ1342 ** and geoid heights are valid at the date of observation. These heights
BJ1342 ** must always be validated when used as control.

BJ1342 ** The orthometric height was determined with a Vertical Time-dependent
BJ1342 ** Positioning (VTDP) model and has been validated through GPS observations
BJ1342 ** for the epoch indicated (see www.ngs.noaa.gov/heightmod/VTDP).

BJ1342 ** The geoid height was determined by a new realization of GEOIDO3 for the
BJ1342 ** epoch indicated which incorporates improved geoid heights for the
BJ1342 ** Southern Louisiana Subsidence area

BJ1342 ** (see www.ngs.noaa.gov/PC_PROD/GEOID03/).

BJ1342.The orthometric height was determined by differential leveling.
BJ1342.The vertical network tie was performed by a horz. field party for horz.
BJ1342.obs reductions. Reset procedures were used to establish the elevation.
BJ1342

BJ1342.This Tidal Bench Mark is designated as VM 832

BJ1342_by the Center for Operational Oceanographic Products and Services.

BJ1342

BJ1342.The X, Y, and Z were computed from the position and the ellipsoidal ht.
BJ1342

BJ1342.The Laplace correction was computed from DEFLEC99 derived deflections.
BJ1342
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BJ1342_The ellipsoidal height was determined by GPS observations

BJ1342._and is referenced to NAD 83.

BJ1342

BJ1342.The geoid height was determined by GEOIDO3.

BJ1342

BJ1342.The dynamic height is computed by dividing the NAVD 88
BJ1342_geopotential number by the normal gravity value computed on the
BJ1342_Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
BJ1342_degrees latitude (g = 980.6199 gals.).

BJ1342

BJ1342.The modeled gravity was interpolated from observed gravity values.
BJ1342

BJ1342; North East Units Scale Factor Converg.
BJ1342;SPC LA S - 169,865.289 1,117,718.598 MT 0.99992585 +0 36 37.0
BJ1342;SPC LA S 557,299.70 3,667,048.43 sFT 0.99992585 +0 36 37.0
BJ1342;UTM 15 3,325,268.799 778,444.625 MT 1.00055667 +1 26 44.5

BJ1342

BJ1342! - Elev Factor x Scale Factor = Combined Factor
BJ13421SPC LA S - 1.00000383 x  0.99992585 = 0.99992968

BJ13421UTM 15 - 1.00000383 x 1.00055667 = 1.00056050

BJ1342

BJ1342: Primary Azimuth Mark Grid Az
BJ1342:SPC LA S - BUICK 082 43 27.0
BJ1342:UTM 15 - BUICK 081 53 19.5
BJ1342

BJ1342 |- - |
BJ1342] PID Reference Object Distance Geod. Az |
BJ1342] dddmmss.s |
BJ1342] BJ1346 BUICK APPROX. 0.7 KM 0832004.0 |
BJ1342] BJ4248 MT CARMEL CONVENT CROSS APPROX. 0.9 KM 1600326.3 |
BJ1342] BJ1344 ALCO RM 25738 |
BJ1342 | ———— = m |
BJ1342

BJ1342 SUPERSEDED SURVEY CONTROL

BJ1342

BJ1342 NAD 83(1992)- 30 01 36.52299(N) 090 06 46.21029(W) AD( ) B
BJ1342 ELLIP H (12/29/04) -24.36 (m) GP( ) 41
BJ1342 ELLIP H (06/20/00) -24.36 (m) GP( )31
BJ1342 ELLIP H (01/21/93) -24.33 m) GP( ) 42
BJ1342 NAD 83(1992)- 30 01 36.52269(N) 090 06 46.20939(W) AD( ) A
BJ1342 ELLIP H (09/04/92) -24.33 m) GP( )31
BJ1342 NAD 83(1986)- 30 01 36.53967(N) 090 06 46.20687(W) AD( )1
BJ1342 NAD 83(1986)- 30 01 36.54071(N) 090 06 46.20093(W) AD( ) 3
BJ1342 NAD 27 - 30 01 35.81240(N) 090 06 45.94411(W) AD( ) 3
BJ1342 NAVD 88 (12/05/96) 2.008 (m) 6.59 () ADJUSTED 12
BJ1342 NAVD 88 (02/14/94) 2.002 (m) 6.57 () UNKNOWN 12
BJ1342 NGVD 29 (05/21/91) 2.061 (m) 6.76 () ADJUSTED 12
BJ1342

BJ1342_Superseded values are not recommended for survey control.
BJ1342_.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
BJ1342_See file dsdata.txt to determine how the superseded data were derived.
BJ1342

BJ1342_U.S. NATIONAL GRID SPATIAL ADDRESS: 15RYP7844525269(NAD 83)
BJ1342_MARKER: DS = TRIANGULATION STATION DISK

BJ1342_SETTING: 37 = SET IN A MASSIVE RETAINING WALL

BJ1342_ SP_SET: SEA WALL

BJ1342_STAMPING: ALCO 1931

BJ1342_MARK LOGO: CGS

BJ1342_PROJECTION: FLUSH

BJ1342_MAGNETIC: N = NO MAGNETIC MATERIAL

BJ1342_STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL
BJ1342_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
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BJ1342+SATELLITE: SATELLITE OBSERVATIONS - February 20, 2006

BJ1342

BJ1342 HISTORY - Date Condition Report By
BJ1342 HISTORY - 1931 MONUMENTED CGS
BJ1342 HISTORY - 1935 GOOD LAGS
BJ1342 HISTORY - 1942 GOOD CGS
BJ1342 HISTORY - 1953 GOOD CGS
BJ1342 HISTORY - 1954 GOOD CGS
BJ1342 HISTORY - 1963 GOOD CGS
BJ1342 HISTORY - 1964 GOOD CGS
BJ1342 HISTORY - 1981 MARK NOT FOUND  USGS
BJ1342 HISTORY - 1985 GOOD USPSQD
BJ1342 HISTORY - 1985 GOOD NGS
BJ1342 HISTORY - 1987 GOOD LADTD
BJ1342 HISTORY - 1988 GOOD USPSQD
BJ1342 HISTORY - 19880920 GOOD LADTD
BJ1342 HISTORY - 19890117 GOOD

BJ1342 HISTORY - 19901108 GOOD NGS
BJ1342 HISTORY - 19911016 GOOD LADTD
BJ1342 HISTORY - 19921124 GOOD NOS
BJ1342 HISTORY - 19930303 GOOD NOS
BJ1342 HISTORY - 19941117 GOOD NGS
BJ1342 HISTORY - 19960130 GOOD NGS
BJ1342 HISTORY - 19960218 GOOD NGS
BJ1342 HISTORY - 19980213 GOOD NGS
BJ1342 HISTORY - 19980309 GOOD NGS
BJ1342 HISTORY - 20010505 GOOD NGS
BJ1342 HISTORY - 20030402 GOOD 3001
BJ1342 HISTORY - 20040601 GOOD NGS
BJ1342 HISTORY - 20040922 GOOD LADTD
BJ1342 HISTORY - 20051008 GOOD NGS
BJ1342 HISTORY - 20060220 GOOD 3001
BJ1342

BJ1342 STATION DESCRIPTION
BJ1342

BJ1342"DESCRIBED BY COAST AND GEODETIC SURVEY 1931 (RLS)
BJ1342"NEAR THE WEST END LIGHTHOUSE, ON THE LAKE PONTCHARTRAIN
BJ1342"SEA-WALL IN ZONE 1, WHICH LIES BETWEEN THE ORLEANS CANAL AND THE
BJ1342"NEW BASIN CANAL, AND IN THE 132ND BAY COUNTING FROM THE ORLEANS
BJ1342"CANAL.

BJ1342*

BJ1342"THE STATION IS MARKED BY A STANDARD BRONZE DISK WHICH IS SET
BJ1342"FLUSH WITH THE TOP SURFACE OF THE TOP COPING.

BJ1342*

BJ1342"THE REFERENCE MARK, A STANDARD BRONZE DISK, 1S

BJ1342*"S 77 DEG 38 MIN E.

BJ1342*

BJ1342"THE CROSS ON THE MOUNT CARMEL CONVENT IS S 19 DEG 56 MIN E.
BJ1342

BJ1342 STATION RECOVERY (1935)

BJ1342

BJ1342"RECOVERY NOTE BY LOUISIANA GEODETIC SURVEY 1935
BJ1342"STATION RECOVERED AS DESCRIBED.

BJ1342

BJ1342 STATION RECOVERY (1942)

BJ1342

BJ1342"RECOVERY NOTE BY COAST AND GEODETIC SURVEY 1942 (HCW)
BJ1342"STATION WAS RECOVERED AS DESCRIBED IN EVERY DETAIL. THE
BJ1342"DISTANCES AND DIRECTIONS TO AZIMUTH MARKS WERE NOT CHECKED.
BJ1342*

BJ1342"NEAR THE WEST END LIGHTHOUSE, ON THE LAKE PONTCHARTRAIN
BJ1342"SEA-WALL IN ZONE 1, WHICH LIES BETWEEN THE ORLEANS CANAL AND
BJ1342"THE NEW BASIN CANAL, AND IN THE 132ND BAY COUNTING FROM THE
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BJ1342"0ORLEANS CANAL.

BJ1342*

BJ1342"THE STATION IS MARKED BY A STANDARD BRONZE DISK WHICH 1S SET
BJ1342"FLUSH WITH THE TOP FURFACE OF THE TOP COPING.

BJ1342*

BJ1342"THE REFERENCE MARK, A STANDARD BRONZE DISK, 1S

BJ1342*"S 77 DEG 38 MIN E.

BJ1342*°

BJ1342"THE CROSS ON THE MOUNT CARMEL CONVENT 1S S 19 DEG 56 MIN E.
BJ1342

BJ1342 STATION RECOVERY (1953)

BJ1342

BJ1342"RECOVERY NOTE BY COAST AND GEODETIC SURVEY 1953 (RLE)
BJ1342"STATION AND REFERENCE MARK WERE RECOVERED IN GOOD CONDITION.
BJ1342"A NEW DESCRIPTION FOLLOWS--

BJ1342*°

BJ1342"STATION 1S LOCATED ON THE LAKE PONTCHARTRAIN SEAWALL, JUST E
BJ1342"0F A U.S. COAST GUARD STATION. IT IS A STANDARD BRONZE DISK,
BJ1342"STAMPED ALCO 1931 AND CEMENTED IN A DRILL HOLE IN THE TOP OF A
BJ1342"CONCRETE SEAWALL.

BJ1342*

BJ1342"THE REFERENCE MARK IS A STANDARD BRONZE DISK, STAMPED ALCO 1931
BJ1342"AND CEMENTED IN A DRILL HOLE IN THE TOP OF A CONCRETE SEAWALL.
BJ1342*

BJ1342"TO REACH THE STATION FROM THE INTERSECTION OF LAKESHORE DRIVE
BJ1342"AND CANAL BOULEVARD, GO W ON LAKESHORE DRIVE ALONG THE SEAWALL
BJ1342"FOR 0.4 MI. TO THE STATION ON THE RIGHT AS DESCRIBED JUST E OF
BJ1342"THE COAST GUARD STATION.

BJ1342

BJ1342 STATION RECOVERY (1954)

BJ1342

BJ1342"RECOVERY NOTE BY COAST AND GEODETIC SURVEY 1954 (RAE)

BJ1342"THE STATION IS LOCATED IN THE NW SECTION OF NEW ORLEANS, NEAR THE
BJ1342"MOUTH OF NEW CANAL, 150 FT. SE OF NEW CANAL LIGHTHOUSE, AND ON
BJ1342"THE S SHORE OF LAKE PONCHARTRAIN. IT IS 46 PACES E OF THE W END
BJ1342"0F THE SEAWALL, AND 132 BAYS W OF ORLEANS CANAL. IT IS A
BJ1342"STANDARD DISK, SET IN A DRILL HOLE IN THE TOP OF THE SEAWALL. IT
BJ1342"1S STAMPED ALCO 1931.

BJ1342*

BJ1342"THE REFERENCE MARK IS W OF THE STATION S 77 DEG 38 MIN W.
BJ1342"1T 1S 13 PACES E OF THE W END OF THE SEAWALL. 1T 1S A STANDARD
BJ1342°DISK, SET IN A DRILL HOLE IN THE TOP OF THE SEAWALL, AND STAMPED
BJ1342"ALCO 1931.

BJ1342

BJ1342 STATION RECOVERY (1963)

BJ1342

BJ1342"RECOVERY NOTE BY COAST AND GEODETIC SURVEY 1963

BJ1342" IN NEW ORLEANS.

BJ1342"AT NEW ORLEANS, AT WEST END, NEAR THE NORTH END OF WEST END BOULEVARD,
BJ1342"NEAR THE COAST GUARD STATION, SET IN THE TOP OF THE SEA WALL ALONG
BJ1342"SHORE OF LAKE PONTCHARTRAIN, 112 FEET NORTHWEST OF THE CENTER LINE OF
BJ1342"LAKESHORE DRIVE, 115 FEET EAST OF THE WEST END OF THE SEA WALL, 70
BJ1342"FEET EAST OF A STEEL FENCE CORNER POST ON TOP OF THE SEA WALL AND 1S
BJ1342"ABOUT 2 FEET ABOVE THE DRIVE.

BJ1342

BJ1342 STATION RECOVERY (1964)

BJ1342

BJ1342"RECOVERY NOTE BY COAST AND GEODETIC SURVEY 1964 (RRG)

BJ1342"THE STATION AND ONE REFERENCE MARK WAS FOUND AND IN GOOD
BJ1342"CONDITION.

BJ1342*°

BJ1342"THE STATION IS LOCATED ALONG THE SEA WALL ALONG THE SHORE OF LAKE
BJ1342"PONTCHARTRAIN, NEAR THE COAST GUARD STATION, 112 FEET NORTHWEST
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BJ1342"0F THE CENTER LINE OF LAKESHORE DRIVE, 115 FEET EAST OF THE WEST
BJ1342"END OF THE SEA WALL, 70 FEET EAST OF A STEEL FENCE POST IN
BJ1342"SEA WALL AND ABOUT 2 FEET ABOVE THE LEVEL OF THE DRIVE.

BJ1342*

BJ1342"THE REFERENCE MARK IS 87 FEET WEST OF THE STATION AND SET ON
BJ1342°TOP OF THE SEA WALL. 23 FEET EAST OF THE WEST END OF THE WALL
BJ1342"AND 2 FEET ABOVE THE LEVEL OF THE DRIVE,

BJ1342

BJ1342 STATION RECOVERY (1981)

BJ1342

BJ1342"RECOVERY NOTE BY US GEOLOGICAL SURVEY 1981

BJ1342"MARK NOT FOUND.

BJ1342

BJ1342 STATION RECOVERY (1985)

BJ1342

BJ1342"RECOVERY NOTE BY US POWER SQUADRON 1985 (JCM)

BJ1342"ALCO--1931 FOUND GOOD.

BJ1342*

BJ1342"DESCRIPTION ADEQUATE.

BJ1342*

BJ1342"REFERENCE MARK FOUND GOOD.

BJ1342"LOCATED ON TOP SURFACE OF SEA WALL 87 FEET WEST OF STATION, APPROX.
BJ1342"TWO FEET WEST OF US COAST GUARD DRIVEWAY GATE, UNDER CYCLONE FENCE.
BJ1342

BJ1342 STATION RECOVERY (1985)

BJ1342

BJ1342"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1985

BJ1342"RECOVERED IN GOOD CONDITION, THE 1963 RECOVERY IS ADEQUATE WITH THE
BJ1342"FOLLOWING ADDITION, ADD--7.07 METERS (23.2 FT) NORTH-NORTHEAST OF
BJ1342"STEEL LAMP POST 500.

BJ1342

BJ1342 STATION RECOVERY (1987)

BJ1342

BJ1342"RECOVERY NOTE BY LA TRANSP AND DEV 1987 (TLH)

BJ1342"THE DESIGNATED MARK WAS RECOVERED WITH CHANGES NOTED BELOW--
BJ1342"A COMPLETE NEW DESCRIPTION WAS MADE THIS DATE.

BJ1342*

BJ1342"THE STATION 1S LOCATED ABOUT 7 KM (4.4 MI) NORTH OF INTERSTATE
BJ1342"HIGHWAY 10, NEAR THE U.S. COAST GUARD STATION AT LAKE PONCHATRAIN.
BJ1342"OWNERSHIP--ORLEANS PARISH LEVEE BOARD, SUITE 202, ADMINISTRATION
BJ1342"BUILDING, LAKEFRONT AIRPORT, NEW ORLEANS, LA. PHONE 504-246-4000.
BJ1342*

BJ1342"TO REACH THE STATION FROM THE JUNCTION OF INTERSTATE HIGHWAY 10 AND
BJ1342"CAUSEWAY BOULEVARD, GO NORTH FOR 0.55 KM (0.35 MI) ON CAUSEWAY
BJ1342"BOULEVARD TO VETERANS MEMORIAL HIGHWAY.

BJ1342"TURN RIGHT AND GO EAST FOR 3.89 KM (2.4 MI) ON VETERANS MEMORIAL
BJ1342"BOULEVARD TO PONCHATRAIN BOULEVARD.

BJ1342"TURN LEFT AND GO NORTH FOR 1.85 KM (1.15 MI) ON PONCHATRAIN
BJ1342"BOULEVARD TO ROBERT E LEE BOULEVARD.

BJ1342"CONTINUE STRAIGHT AHEAD AND GO NORTH FOR 0.72 KM (0.45 MI) ON
BJ1342"ROBERT E LEE BOULEVARD TO THE COAST GUARD STATION ENTRANCE ON THE
BJ1342"LEFT AT THE EAST END OF A CURVE IN THE ROAD. TURN LEFT ONTO A
BJ1342"NARROW LANE FOR 30 METERS (100 FT) TO THE STATION ON THE RIGHT.
BJ1342*

BJ1342"THE STATION IS A STANDARD CGS DISK

BJ1342"STAMPED---ALCO 1931---,

BJ1342"SET INTO A DRILL HOLE IN THE TOP STEP OF THE SEAWALL.

BJ1342721.2 METERS (69.5 FT) EAST FROM THE EAST GATE POST AT THE ENTRANCE
BJ1342°TO THE COAST GUARD STATION,

BJ1342"7.2 METERS (23.6 FT) NORTHEAST FROM A METAL LIGHT POLE, AND
BJ1342"4.6 METERS (15.1 FT) WEST FROM A SEAM IN THE SEAWALL.

BJ1342

BJ1342 STATION RECOVERY (1988)
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BJ1342

BJ1342"RECOVERY NOTE BY US POWER SQUADRON 1988 (WFT)

BJ1342"RECOVERED IN GOOD CONDITION.

BJ1342

BJ1342 STATION RECOVERY (1988)

BJ1342

BJ1342"RECOVERY NOTE BY LA TRANSP AND DEV 1988

BJ1342"THE STATION 1S LOCATED ABOUT 7 KM (4.35 MI) NORTH OF INTERSTATE
BJ1342"HIGHWAY 10, NEAR THE U.S. COAST GUARD STATION AT LAKE PONTCHATRAIN.
BJ1342"OWNERSHIP--ORLEANS PARISH LEVEE BOARD, SUITE 202, ADMINISTRATION
BJ1342"BUILDING, LAKEFRONT AIRPORT, NEW ORLEANS, LA. PHONE 504-246-4000.
BJ1342"TO REACH THE STATION FROM THE JUNCTION OF INTERSTATE HIGHWAY 10 AND
BJ1342"CAUSEWAY BOULEVARD, GO NORTH FOR 0.55 KM (0.35 MI) ON CAUSEWAY
BJ1342"BOULEVARD TO VETERANS MEMORIAL HIGHWAY, TURN RIGHT AND GO EAST FOR
BJ1342"3.89 KM (2.40 MI) ON VETERANS MEMORIAL BOULEVARD TO WEST END BLVD,
BJ1342"TURN LEFT AND GO NORTH ON WEST END BLVD FOR 2.57 KM (1.60 MI) TO THE
BJ1342"COAST GUARD STATION ENTRANCE ON THE LEFT AT THE EAST END OF A CURVE IN
BJ1342"THE ROAD. TURN LEFT ONTO A NARROW LANE FOR 30 METERS (98.4 FT) TO THE
BJ1342"STATION ON THE RIGHT, 21.2 M (69.6 FT) EAST FROM THE EAST GATE POST AT
BJ1342"THE ENTRANCE TO THE COAST GUARD STATION, 7.2 M (23.6 FT) NORTHEAST
BJ1342"FROM A METAL LIGHT POLE, AND 4.6 M (15.1 FT) WEST FROM A SEAM IN THE
BJ1342"SEAWALL .

BJ1342

BJ1342 STATION RECOVERY (1989)

BJ1342

BJ1342"RECOVERED 1989

BJ1342"RECOVERED IN GOOD CONDITION.

BJ1342

BJ1342 STATION RECOVERY (1990)

BJ1342

BJ1342"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1990

BJ1342"IN NEW ORLEANS, AT 800 LAKESHORE DRIVE, IN A CONCRETE RETAINING WALL
BJ1342"ALONG THE SOUTH SHORE OF LAKE PONTCHARTRAIN, 38.8 M (127.3 FT)
BJ1342"EAST-SOUTHEAST OF THE SOUTHEAST CORNER OF A LIGHTHOUSE AT 800
BJ1342"LAKESHORE DRIVE, 35.0 M (114.8 FT) EAST OF THE WEST END OF THE
BJ1342"RETAINING WALL, 34.1 M (111.9 FT) NORTHWEST OF THE CENTERLINE OF THE
BJ1342°DRIVE, 23.9 M (78.4 FT) EAST OF THE CENTER OF A DRIVEWAY, 21.3 M
BJ1342"(69.9 FT) EAST OF A STEEL FENCE CORNER POST ON TOP OF THE SEA WALL,
BJ1342°7.1 M (23.3 FT) NORTH-NORTHEAST OF UTILITY LIGHT POLE NUMBER 500, AND
BJ1342"0.6 M (2.0 FT) ABOVE THE LEVEL OF THE DRIVE.

BJ1342

BJ1342 STATION RECOVERY (1991)

BJ1342

BJ1342"RECOVERY NOTE BY LA TRANSP AND DEV 1991

BJ1342"THE STATION IS LOCATED IN NORTHWEST NEW ORLEANS, NEAR THE U.S. COAST
BJ1342"GUARD STATION ON THE SOUTH SHORE OF LAKE PONCHATRAIN.
BJ1342"OWNERSHIP--ORLEANS PARISH LEVEE BOARD, SUITE 202, ADMINISTRATION
BJ1342"BUILDING, LAKEFRONT AIRPORT, NEW ORLEANS, LA. PHONE 504-246-4000.
BJ1342"TO REACH THE STATION FROM THE JUNCTION OF INTERSTATE HIGHWAY 10 AND
BJ1342"CAUSEWAY BOULEVARD, GO NORTH FOR 0.35 MI (0.56 KM) ON CAUSEWAY
BJ1342"BOULEVARD TO THE JUNCTION WITH VETERANS MEMORIAL BOULVARD, TURN RIGHT
BJ1342"AND GO EAST FOR 2.4 MI (3.9 KM) ON VETERANS BOULEVARD TO THE JUNCTION
BJ1342*WITH WEST END BOULEVARD, TURN LEFT AND GO NORTH FOR 1.6 MI (2.6 KM)
BJ1342"0ON WEST END BOULEVARD WHICH TURNS INTO LAKESHORE DRIVE TO THE COAST
BJ1342"GUARD STATION ON THE LEFT AND STATION MARK ON THE LEFT SET IN THE
BJ1342"SEAWALL .

BJ1342"THE STATION IS 123.0 FT (37.5 M) NORTH-NORTHWEST FROM THE CENTER OF
BJ1342"LAKESHORE DRIVE, 69.5 FT (21.2 M) EAST-NORTHEAST FROM THE EAST GATE
BJ1342"POST AT THE ENTRANCE OF THE COAST GUARD STATION, 23.5 FT (7.2 M)
BJ1342"NORTHEAST FROM A METAL LIGHT POLE, 32.5 FT (9.9 M) NORTH FROM THE
BJ1342"CENTER OF THE DRIVE INTO THE COAST GUARD STATION, 15.0 FT (4.6 M)
BJ1342"WEST-SOUTHWEST FROM A SEAM IN THE SEA WALL, FLUSH WITH THE TOP OF THE
BJ1342"SEAWALL AND ABOUT LEVEL WITH THE ROAD.
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BJ1342

BJ1342 STATION RECOVERY (1992)

BJ1342

BJ1342"RECOVERY NOTE BY NATIONAL OCEAN SERVICE 1992

BJ1342"RECOVERED IN GOOD CONDITION.

BJ1342

BJ1342 STATION RECOVERY (1993)

BJ1342

BJ1342"RECOVERY NOTE BY NATIONAL OCEAN SERVICE 1993

BJ1342"RECOVERED IN GOOD CONDITION.

BJ1342

BJ1342 STATION RECOVERY (1994)

BJ1342

BJ1342"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1994 (GAS)

BJ1342" IN NEW ORLEANS, AT 8001 LAKESHORE DRIVE, IN A CONCRETE RETAINING WALL
BJ1342"ALONG THE SOUTH SHORE OF LAKE PONTCHARTRAIN, 36.7 M (120.4 FT)
BJ1342"SOUTHEAST OF THE SOUTHEAST CORNER OF THE U.S. COAST GUARD LIGHT HOUSE
BJ1342"AT 8001 LAKESHORE DRIVE, 27.3 M (89.6 FT) EAST OF ALCO REFERENCE MARK,
BJ1342"9.9 M (32.5 FT) NORTH-NORTHEAST OF AND LEVEL WITH THE CENTER OF THE
BJ1342"LIGHTHOUSE ENTRANCE DRIVE, AND 7.2 M (23.6 FT) NORTHEAST OF A UTILITY
BJ1342"LIGHT POLE.

BJ1342

BJ1342 STATION RECOVERY (1996)

BJ1342

BJ1342"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1996 (RPB)

BJ1342"RECOVERED AS DESCRIBED.

BJ1342

BJ1342 STATION RECOVERY (1996)

BJ1342

BJ1342"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1996 (RPB)

BJ1342"RECOVERED AS DESCRIBED.

BJ1342

BJ1342 STATION RECOVERY (1998)

BJ1342

BJ1342"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1998 (CSM)

BJ1342"RECOVERED AS DESCRIBED.

BJ1342

BJ1342 STATION RECOVERY (1998)

BJ1342

BJ1342"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1998 (CSM)

BJ1342"RECOVERED AS DESCRIBED.

BJ1342

BJ1342 STATION RECOVERY (2001)

BJ1342

BJ1342"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2001 (RTN)

BJ1342"THIS STATION IS LOCATED IN NORTH NEW ORLEANS, LOUISIANA. IN A
BJ1342"CONCRETE

BJ1342"RETAINING WALL ALONG THE SOUTH SHORE OF LAKE PONTCHARTRAIN.
BJ1342"OWNERSHIP IS THE ORLEANS PARISH LEVEE BOARD, SUITE 202, ADMINISTRATION
BJ1342"BUILDING, LAKEFRONT AIRPORT, STARS AND STRIPES BOULEVARD, NEW ORLEANS,
BJ1342"LA. PHONE 504 246-4000.

BJ1342*

BJ1342"TO REACH THIS STATION FROM THE JUNCTION OF INTERSTATE 10 AND CAUSEWAY
BJ1342"BOULEVARD, GO NORTH FOR 0.35 MILES ON CAUSEWAY BOULEVARD TO THE
BJ1342"JUNCTION WITH VETERANS BOULEVARD. RIGHT AND GO EAST FOR 2.4 MILES ON
BJ1342"VETERANS BOULEVARD TO THE JUNCTION WITH WEST END BOULEVARD, TURN
BJ1342"LEFT AND GO NORTH FOR 1.6 MILES ON WEST END BOULEVARD WHICH TURNS INTO
BJ1342" LAKESHORE DRIVE TO THE COAST GUARD

BJ1342*°

BJ1342"STATION ON LEFT AND STATION ON THE LEFT. . STATION IS SET IN THE
BJ1342"SEAWALL. IT

BJ134271S 217.0 FEET NORTH-NORTHWEST FROM THE CENTER OF LAKESHORE DRIVE, 69.5
BJ1342"FEET EAST-NORTHEAST FROM TH EAST GATE POST AT THE ENTRANCE OF THE
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BJ1342"COAST GUARD STATION, 23.5 FEET NORTH FROM THE CENTER OF THE DRIVE INTO
BJ1342"COAST GUARD STATION, 15.0 FEET WEST-SOUTHWEST FROM THE SEAM IN THE SEA
BJ1342"WALL, 89.6 FEET EAST OF ALCO REFERENCE MARK, 23.6 FEET NORTHEAST OF A
BJ1342°UTILITY LIGHT POLE, AND FLUSH WITH TOP OF THE SEAWALL AND ABOUT LEVEL
BJ1342"WITH ROAD.

BJ1342*

BJ1342*

BJ1342

BJ1342 STATION RECOVERY (2003)

BJ1342

BJ1342"RECOVERY NOTE BY 3001, INC 2003 (KD)

BJ1342"THE STATION IS LOCATED IN NEW ORLEANS ON A SEA WALL BESIDE JOES
BJ1342"RESTURANT AT THE LAKE SHORE. ITI IS NEXT TO A GREEN AND WHITE LIGHT
BJ1342"HOUSE. THE STATION IS 3.8 MILES FROM METAIRIE, 8.0 MILES FROM KENNER,
BJ1342"AND 10.7 MILES FROM CHALMETTE.

BJ1342*°

BJ1342"OWNERSHIP- UNKNOWN

BJ1342*

BJ1342"TO REACH THE STATION FROM THE INTERSECTION OF 1-10 AND 1-610 DRIVE
BJ1342"NORTH ON WEST END BLVD. FOR 1.7 MILES. THE ROAD BECOMES LAKE FRONT
BJ1342"DRIVE. KEEP GOING FOR 0.4 MILES TO A CURVE IN THE ROAD. TURN INTO
BJ1342"JOE"S RESTURANT PARKING LOT ON THE LEFT SIDE OF THE ROAD. THE STATION
BJ1342"1S LOCATED NORTH OF THE PARKING AREA IN THE SEAWALL.

BJ1342*

BJ1342"THE STATION IS A TRIANGULATION STATION DISK SET FLUSH IN A SEAWALL. IT
BJ1342"1S LOCATED 68.7 FT. EAST FROM THE CORNER OF THE SEAWALL, 23.5 FT.
BJ1342"NORTHEAST FROM A LIGHT POLE, AND 54 FEET NORTHWEST OF A STORM DRAIN.
BJ1342

BJ1342 STATION RECOVERY (2004)

BJ1342

BJ1342"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2004 (KLF)

BJ1342"RECOVERED AS DESCRIBED.

BJ1342

BJ1342 STATION RECOVERY (2004)

BJ1342

BJ1342"RECOVERY NOTE BY LA TRANSP AND DEV 2004 (SLC)

BJ1342"RECOVERED IN GOOD CONDITION.

BJ1342

BJ1342 STATION RECOVERY (2005)

BJ1342

BJ1342"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2005 (KLF)

BJ1342"RECOVERED AS DESCRIBED.

BJ1342

BJ1342 STATION RECOVERY (2006)

BJ1342

BJ1342"RECOVERY NOTE BY 3001, INC 2006 (JCP)

BJ1342"RECOVERED AS DESCRIBED.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006
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BHO901 HT_MOD - This is a Louilsiana Height Modernization Survey Station.
BHO901 DESIGNATION - B 31 USE

BHO901 PID - BH0901

BHO901 STATE/COUNTY- MS/HARRISON

BHO901 USGS QUAD - PASS CHRISTIAN (1994)

BHO901

BHO901 *CURRENT SURVEY CONTROL

BHO901

BHO901* NAD 83(1993)- 30 20 15.35294(N) 089 10 11.52293(W) ADJUSTED
BHO901* NAVD 88 - 3.16 **(meters) 10.4 **(feet) GPS 0BS(2004.65)

BHO901 **This station is located in a subsidence area (see below).
BHO901

BHO901 EPOCH DATE - 2004 .65
BHO901 X - 79,820.802 (meters) COMP
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BHO901
BHO901
BHO901
BHO901
BHO901
BHO901
BHO901
BHO901
BHO901
BHO901
BHO901
BHO901
BHO901.
BHO901.

Y - -5,508,849.443 (meters) COMP

Z - 3,202,716.547 (meters) COMP
LAPLACE CORR- -1.35 (seconds) DEFLEC99
ELLIP HEIGHT- -24_.68 (meters) (04/11/06) GPS OBS
GEOID HEIGHT- -27.86 (meters) GEOIDO3
DYNAMIC HT - 3.16 (meters) 10.4 (feet) COMP
MODELED GRAV- 979,317.1 (mgal) NAVD 88
HORZ ORDER - B

VERT ORDER - FIRST CLASS 1 (See Below)

ELLP ORDER - FOURTH CLASS 11

The horizontal coordinates were established by GPS observations
and adjusted by the National Geodetic Survey in April 2006..

BH0901.The horizontal coordinates are valid at the epoch date displayed above.

BHO0901.
BHO901.
BHO0901
BH0901
BH0901
BH0901
BHO0901
BH0901
BHO901
BH0901
BHO901
BH0901
BH0901
BH0901
BHO901.
BHO901.
BH0901.
BHO0901.
BHO901.
BH0901
BHO901.
BH0901
BHO901.
BH0901
BHO901.
BHO901.
BH0901
BHO901.
BH0901
BHO901.
BHO0901.
BH0901.
BHO0901.
BH0901
BHO0901.
BH0901
BH0901;
BH0901 ;
BH0901;
BHO0901 ;
BH0901
BHO901!
BHO901!
BHO901!
BH0901
BH0901
BH0901
BH0901

The epoch date for horizontal control is a decimal equivalence
of Year/Month/Day.

** Due to the variability of land subsidence, the orthometric, ellipsoid,
** and geoid heights are valid at the date of observation. These heights

** must always be validated when used as control.

** The orthometric height was determined by GPS observations using

** precise GPS observation and processing techniques and a new

** realization of GEOIDO3. It supersedes the leveled height previously
** determined for this station.

** The geoid height was determined by a new realization of GEOIDO3 for the

** epoch indicated which incorporates improved geoid heights for the
** Southern Louisiana Subsidence area.

** (see www.ngs.noaa.gov/PC_PROD/GEOID03/).

The orthometric height was determined by GPS observations and a
high-resolution geoid model using precise GPS observation and
processing techniques. It supersedes the leveled height previously
determined for this station.

The vertical order pertains to the first NAVD 88 superseded value.

The X, Y, and Z were computed from the position and the ellipsoidal ht
The Laplace correction was computed from DEFLEC99 derived deflections.

The ellipsoidal height was determined by GPS observations
and is referenced to NAD 83.

The geoid height was determined by GEOIDO3.

The dynamic height is computed by dividing the NAVD 88
geopotential number by the normal gravity value computed on the
Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
degrees latitude (g = 980.6199 gals.).

The modeled gravity was interpolated from observed gravity values.

North East Units Scale Factor Converg.
SPC MS E - 92,892.010 267,641.067 MT 0.99996291 -0 10 11.9
SPC MS E - 304,763.20 878,085.73 sFT 0.99996291 -0 10 11.9
UTM 16 - 3,358,190.541 291,408.687 MT 1.00013681 -1 05 47.0
- Elev Factor x Scale Factor = Combined Factor
SPC MS E - 1.00000388 x 0.99996291 = 0.99996679
UTM 16 - 1.00000388 x 1.00013681 = 1.00014069
SUPERSEDED SURVEY CONTROL
NAVD 88 (06/15/91) 3.178 (m) 10.43 () ADJUSTED 11

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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BHO901 NGVD 29 (??/??/??) 3.139 (m) 10.30  (F) ADJUSTED 11
BHO901

BH0901 .Superseded values are not recommended for survey control.

BHO901.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
BH0901.See file dsdata.txt to determine how the superseded data were derived.
BHO901

BHO901_U.S. NATIONAL GRID SPATIAL ADDRESS: 16RBU9140958191(NAD 83)
BHO901_MARKER: DD = SURVEY DISK

BHO901_SETTING: 36 = SET IN A MASSIVE STRUCTURE

BHO901_SP_SET: SET IN A MASSIVE STRUCTURE

BHO901_STAMPING: B 31 1958

BHO901_MAGNETIC: N = NO MAGNETIC MATERIAL

BHO901_STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL

BHO901

BHO901 HISTORY - Date Condition Report By
BHO901 HISTORY - 1958 MONUMENTED USE
BHO901 HISTORY - 1968 GOOD CGS
BHO901 HISTORY - 1976 GOOD NGS
BHO901 HISTORY - 19880823 GOOD USPSQD
BHO901 HISTORY - 20060306 GOOD 3001
BHO901

BH0901 STATION DESCRIPTION
BHO901

BHO901"DESCRIBED BY COAST AND GEODETIC SURVEY 1968

BH0901"1.7 MI SW FROM LONG BEACH.

BHO901"ABOUT 1.2 MILES SOUTHWEST ALONG THE LOUISVILLE AND NASHVILLE RAILROAD
BHO901"FROM THE CROSSING OF JEFF DAVIS AVENUE AT LONG BEACH, THENCE 0.5 MILE
BHO901*SOUTH ALONG LANG AVENUE, 217 FEET NORTHEAST OF THE EXTENDED CENTER
BHO901"LINE OF LANG AVENUE, SET ON THE TOP OF THE CONCRETE SEA WALL NEAR THE
BHO901"EAST CORNER OF A CONCRETE CULVERT UNDER U. S. HIGHWAY 90, 16.2 FEET
BHO901"SOUTHEAST OF THE SOUTHEAST CURB OF THE EASTBOUND LANE OF THE HIGHWAY,
BHO901"2.9 FEET NORTHEAST OF THE SOUTHWEST END OF THE SEA WALL AND 2 1/2 FEET
BHO901"ABOVE THE LEVEL OF THE HIGHWAY.

BHO901

BHO901 STATION RECOVERY (1976)

BHO901

BHO901"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1976

BHO901*RECOVERED IN GOOD CONDITION.

BHO901

BHO901 STATION RECOVERY (1988)

BHO901

BHO901"RECOVERY NOTE BY US POWER SQUADRON 1988 (WCE)

BHO901*RECOVERED IN GOOD CONDITION.

BHO901

BHO901 STATION RECOVERY (2006)

BHO901

BHO901"RECOVERY NOTE BY 3001, INC 2006 (JCP)

BHO901"RECOVERED AS DESCRIBED.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006

BH0984 HT_MOD - This is a Louisiana Height Modernization Survey Station.
BH0984 DESIGNATION - BROWN 2

BHO984 PID - BH0984

BHO984 STATE/COUNTY- MS/HANCOCK

BH0984 USGS QUAD - WAVELAND (1976)

BH0984

BH0984 *CURRENT SURVEY CONTROL

BH0984

BH0984* NAD 83(1993)- 30 18 07.45682(N) 089 29 47.18326(W) ADJUSTED
BH0984* NAVD 88 - 5.42 **(meters) 17.8 **(feet) GPS 0BS(2004.65)

BH0984 **This station is located In a subsidence area (see below).
BH0984
BHO984 EPOCH DATE - 2004 .65
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BH0984 X
BH0984 Y
BH0984 Z
BH0984
BH0984
BH0984
BH0984
BH0984
BH0984
BH0984
BH0984
BH0984
BH0984

HORZ ORDER
VERT ORDER
ELLP ORDER

LAPLACE CORR-
ELLIP HEIGHT-
GEOID HEIGHT-
DYNAMIC HT
MODELED GRAV-

48,438.040
-5,511,205.569
3,199,318.313

-2.07

-21.76

-27.19

5.42

979,335.6

B
FIRST
FOURTH

(meters)
(meters)
(meters)
(seconds)
(meters)
(meters)
(meters)

(mgal)

17.

CLASS 1 (See Below)
CLASS 11

8

(04/11/06)

(feet)

COMP
COMP
COMP
DEFLEC99
GPS 0BS
GEOIDO3
COMP
NAVD 88

BH0984 .The horizontal coordinates were established by GPS observations

BH0984 .and adjusted by the National Geodetic Survey in April 2006..
BH0984 .The horizontal coordinates are valid at the epoch date displayed above.
BH0984 .The epoch date for horizontal control

BH0984 .of
BH0984

BH0984 **
BH0984 **
BH0984
BH0984
BH0984
BH0984
BH0984
BH0984
BH0984
BH0984
BH0984

**

*x

Year/Month/Day .

is a decimal equivalence

Due to the variability of land subsidence, the orthometric, ellipsoid,
and geoid heights are valid at the date of observation. These heights
must always be validated when used as control.
The orthometric height was determined by GPS observations using
precise GPS observation and processing techniques and a new

realization of GEOIDO3.

determined for this station.

It supersedes the leveled height previously

The geoid height was determined by a new realization of GEOIDO3 for the
epoch indicated which incorporates improved geoid heights for the
Southern Louisiana Subsidence area.

(see www.ngs.noaa.gov/PC_PROD/GEOID03/) .

BH0984 .The orthometric height was determined by GPS observations and a
BH0984 _high-resolution geoid model using precise GPS observation and

BH0984 _processing techniques.

BH0984 .determined for this station.
BH0984 .The vertical order pertains to the first NAVD 88 superseded value.

BH0984
BH0984 .The
BH0984
BH0984 .The
BH0984
BH0984 .The
BH0984 .and
BH0984
BH0984 .The
BH0984
BH0984 .The

BH0984

X, Y, and Z were computed from the position and the ellipsoidal ht.

It supersedes the leveled height previously

Laplace correction was computed from DEFLEC99 derived deflections.

ellipsoidal height was determined by GPS observations
is referenced to NAD 83.

geoid height was determined by GEOIDO3.

dynamic height is computed by dividing the NAVD 88
BH0984 .geopotential number by the normal gravity value computed on the
BH0984 .Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
BH0984 .degrees latitude (g = 980.6199 gals.).

BH0984 .The modeled gravity was interpolated from observed gravity values.

BH0984
BH0984;
BH0984 ; SPC
BH0984 ; SPC
BH0984 ; SPC
BH0984 ; SPC
BH0984 ;UTM
BH0984
BH0984!
BH09841SPC
BH09841SPC
BHO9841UTM

MS E
MS E
LA S
LA S
16

MS E
LA S
16

North

89,092.028

292,296.10

East
236,216.467
774,986.86

201,166.325 1,176,677.541

659,993.18

Elev Factor
1.00000342
1.00000342
1.00000342

3,
3,354,898.116

X X X X

860,482.90
259,919.147

Scale Factor

1.00000017
0.99993951
1.00031114

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

MT
skFT
MT
skFT
MT

Units Scale Factor Converg
1.00000017 -0 20 O
1.00000017 -0 20 O
0.99993951 +0 55 0
0.99993951 +0 55 0
1.00031114 -1 15 3
Combined Factor
1.00000359
0.99994293
1.00031456
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BH0984

BH0984 : Primary Azimuth Mark Grid Az
BH0984:SPC MS E - BROWN RM 2 269 18 00.0
BH0984:SPC LA S - BROWN RM 2 268 02 49.0
BH0984:UTM 16 - BROWN RM 2 270 13 32.2
BH0984

BHO984 | —————— === oo e |
BH0984] PID Reference Object Distance Geod. Az |
BH0984 | dddmmss.s |
BH0984] BH0983 BROWN 2 RM 4 12.202 METERS 09239 |
BH0984] BH2725 BROWN 52.181 METERS 18543 |
BH0984] BH0986 BROWN RM 2 2685755.5 |
BH0984] BH0985 BROWN RM 5 26.043 METERS 27240 |
BHO984]-- - - - - - |
BH0984

BH0984 SUPERSEDED SURVEY CONTROL

BH0984

BH0984 NAD 83(1993)- 30 18 07.45905(N) 089 29 47.18106(W) AD( ) 2
BH0984 NAD 83(1986)- 30 18 07.47239(N) 089 29 47.17571(W) AD( ) 2
BH0984 NAD 27 - 30 18 06.77100(N) 089 29 46.98600(W) AD( ) 2
BH0984 NAVD 88 (02/14/94) 5.466 (m) 17.93  (f) ADJUSTED 11
BH0984 NAVD 88 (06/15/91) 5.465 (m) 17.93 () UNKNOWN 11
BH0984 NGVD 29 (??/??/??) 5.421 (m) 17.79 (f) ADJUSTED 11
BH0984

BH0984 .Superseded values are not recommended for survey control.

BH0984 _.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.

BH0984 .See file dsdata.txt to determine how the superseded data were derived.
BH0984

BHO0984_U.S. NATIONAL GRID SPATIAL ADDRESS: 16RBU5991954898(NAD 83)
BH0984_MARKER: DS = TRIANGULATION STATION DISK

BHO984_SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT

BH0984_SP_SET: CONCRETE POST

BH0984_STAMPING: BROWN 2 1965

BH0984_MARK LOGO: CGS

BH0984_MAGNETIC: N = NO MAGNETIC MATERIAL

BHO984_ STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO
BHO984+STABILITY: SURFACE MOTION

BHO984_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
BHO984+SATELLITE: SATELLITE OBSERVATIONS - March 06, 2006

BH0984

BH0984 HISTORY - Date Condition Report By

BH0984 HISTORY - 1965 MONUMENTED CGS

BH0984 HISTORY - 1969 GOOD CGS

BH0984 HISTORY - 1969 GOOD CGS

BH0984 HISTORY - 1972 GOOD MSHD

BH0984 HISTORY - 1972 GOOD MSHD

BH0984 HISTORY - 1974 GOOD NGS

BH0984 HISTORY - 1976 GOOD NGS

BH0984 HISTORY - 19930318 GOOD NGS

BH0984 HISTORY - 20060306 GOOD 3001

BH0984

BH0984 STATION DESCRIPTION

BH0984

BHO984"DESCRIBED BY COAST AND GEODETIC SURVEY 1965 (AKH)

BHO984"THE STATION IS LOCATED ABOUT 9 MILES WEST OF BAY ST. LOUIS AT THE
BH0984"FORKS FORMED BY THE JUNCTION OF U.S. HIGHWAY 90 AND THE STATE
BHO984"HIGHWAY 43, 0.15 MILES EAST OF THE FORKS, 76 FEET NORTH OF THE
BHO984"CENTERLINE OF U.S. HIGHWAY 90, 25 FEET NORTH OF A POWER LINE, 117
BHO984"FEET EAST OF POWER POLE NO. 91, 2 FEET EAST NORTHEAST OF A METAL
BHO984*"WITNESS POST. IT IS A STANDARD DISK STAMPED BROWN 2 1965.

BH0984 "PROJECTS 4-INCHES.

BH0984 "

BHO984 "REFERENCE MARK NO. 4 1S 40.03 FEET EAST OF THE STATION, 76 FEET NORTH
11-35-28 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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BH0984"0F THE CENTER OF THE ROAD, 157 FEET EAST OF A POWER POLE NO. 91,
BH0984"25 FEET NORTH OF A POWER POLE. IT IS A STANDARD DISK STAMPED BROWN 2
BHO984"NO. 4 1965 SET IN THE TOP OF RIGHT-OF-WAY MARKER, PROJECTING
BH0984"8-INCHES.

BH0984 "

BHO984"REFERENCE MARK NO. 5 1S 85.44 FEET WEST OF THE STATION, 76 FEET NORTH
BHO0984"0F THE CENTERLINE OF U.S. HIGHWAY 90, 25 FEET NORTH OF A POWER
BHO984"POLE, 41 FEET NORTHEAST OF POWER POLE NO. 91, 2 FEET NORTHEAST OF A
BHO984*METAL WITNESS POST. IT IS A STANDARD DISK STAMPED BROWN 2 NO.
BH0984"5 1965. PROJECTS 4-INCHES.

BH0984 "

BHO0984 "REFERENCE MARK NO. 2 (AZIMUTH MARK) 1S ABOUT 750 FEET WEST OF THE
BHO984*STATION, 0.1 MILE WEST OF THE JUNCTION OF U.S. HIGHWAY 90 AND STATE
BHO984"HIGHWAY 43. SET IN TOP OF CENTER OF NORTH HEADWALL OF A 15-INCH
BHO0984"CONCRETE CULVERT UNDER HIGHWAY.

BH0984*"

BH0984"TO REACH THE STATION FROM THE POST OFFICE IN BAY ST. LOUIS, GO NORTH
BH0984*0ON MAIN STREET TO U.S. HIGHWAY 90, TURN LEFT (WEST) AND GO 9.5 MILES
BH0984"TO MARK ON THE RIGHT, CONTINUE WEST FOR 0.15 MILE TO REFERENCE MARK
BHO984"NO. 2 ON THE RIGHT.

BH0984

BH0984 STATION RECOVERY (1969)

BH0984

BHO0984*RECOVERY NOTE BY COAST AND GEODETIC SURVEY 1969 (RRG)

BHO984"THE STATION, RM 2, 4 AND 5 WERE ALL RECOVERED AND IN GOOD
BHO984"CONDITION. THE STATION MAY BE REACHED BY GOING 8.3 MILES
BHO984*NORTHEAST ALONG U.S. HIGHWAY 90 FROM THE EAST END OF THE BRIDGE
BHO984"0VER THE PEARL RIVER AT PEARLINGTON, IN SECTION 33, R 15 W, T 8 S,
BH0984"75.5 FEET NORTH OF THE CENTER LINE OF THE PRESENT HIGHWAY, 119
BHO984"FEET NORTHEAST OF POWER LINE POLE NO. 91, 2 FEET NORTHEAST OF A
BHO984*METAL WITNESS POST, 1 FOOT BELOW THE LEVEL OF THE HIGHWAY AND
BHO984"SET IN THE TOP OF A CONCRETE POST PROJECTING 1 INCH ABOVE THE
BHO984"LEVEL OF THE GROUND.

BH0984 "

BHO984"RM 2 IS ABOUT 0.2 MILE SOUTHWEST OF THE STATION, ALONG STATE
BHO984"HIGHWAY 607, SET ON THE TOP AND NEAR THE CENTER OF THE NORTH
BHO0984"CONCRETE HEAD WALL FOR A 15-INCH PIPE CULVERT UNDER THE STATE
BHO984"HIGHWAY, 15.5 FEET NORTH OF THE CENTER LINE OF THE STATE HIGHWAY
BHO984"AND ABOUT LEVEL WITH THE HIGHWAY.

BH0984*"

BHO984"RM 4 IS 40.0 FEET EAST OF THE STATION MARK, 75 FEET NORTH OF THE
BHO984"CENTER LINE OF THE HIGHWAY, 2 FEET NORTHEAST OF A METAL WITNESS
BH0984"POST, SET IN THE TOP OF A CONCRETE POST PROJECTING 12 INCHES ABOVE
BHO984"THE LEVEL OF THE GROUND AND ABOUT LEVEL WITH THE HIGHWAY.

BH0984*"

BHO984"RM 5 IS 85.0 FEET WEST OF THE STATION MARK, 77 FEET NORTH OF THE
BHO984"CENTER LINE OF THE HIGHWAY, 2 FEET EAST OF A METAL WITNESS POST,
BH0984"42 FEET NORTHEAST OF POWER LINE POLE 91, 1 FOOT BELOW THE LEVEL
BH0984"0F THE HIGHWAY AND SET IN THE TOP OF A CONCRETE POST PROJECTING
BH0984"2 INCHES ABOVE THE LEVEL OF THE GROUND.

BH0984 "

BHO984 *NOTE--

BH0984 "

BHO984"THE STATION MARK IS STAMPED BROWN 2 1965

BH0984 "

BHO984"RM 2 IS STAMPED BROWN NO 2 1931

BH0984 "

BHO984"RM 4 IS STAMPED BROWN 2 NO 4 1965

BH0984*"

BHO984*RM 5 IS STAMPED BROWN NO 5 1965.

BH0984*"

BHO984"AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN

BH0984"8.3 MILES NORTHEAST OF PEARLINGTON.
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BH0984

BH0984 STATION RECOVERY (1969)

BH0984

BHO984"RECOVERY NOTE BY COAST AND GEODETIC SURVEY 1969 (WHS)
BH0984"STATION MARK AND REFERENCE MARKS NO. 4 AND NO. 5 RECOVERED IN
BHO0984"GOOD CONDITION. THE AZIMUTH MARK WAS NOT FOUND AND 1S BELIEVED
BH0984"TO HAVE BEEN DESTROYED BY ROAD CONSTRUCTION.

BH0984*"

BHO984"THE ORIGINAL DESCRIPTION IS ADEQUATE WITH THE FOLLOWING
BH0984 " CORRECT IONS--

BH0984 "

BH0984"1. STATE HIGHWAY 43 HAS BEEN RENUMBERED AND 1S NOW STATE
BHO984*HIGHWAY 607.

BH0984*"

BH0984"2. REFERENCES TO POWER LINES AND POWER POLE ARE NOT USEFUL AS THE
BHO984"POWER LINE NO LONGER EXISTS.

BH0984

BH0984 STATION RECOVERY (1972)

BH0984

BHO0984*RECOVERY NOTE BY MISSISSIPPI STATE HIGHWAY DEPARTMENT 1972 (RLW)
BHO984"THE STATION WAS VISITED 3-24-72 AND THE STATION MARK RM NO 2
BH0984" (AZIMUTH MARK) WAS REPORTED DESTROYED BY A PREVIOUS DESCRIPTION.
BH0984*"

BHO984"THE STATION IS LOCATED 7.8 MILES NORTHEAST OF PEARLINGTON ON
BHO984"THE NORTH ROW OF U.S. HIGHWAY 90, 9.6 MILES WEST OF BAY ST. LOUIS,
BH0984"0.4 MILES EAST OF THE JUNCTION OF U.S. HIGHWAY 90 AND STATE HIGHWAY
BH0984"607 IN THE SOUTHEAST 1/4 OF SECTION 33, T 8S, R 15W.

BH0984 "

BHO984"IT IS 75.5 FEET NORTH OF THE NORTH LANE OF HIGHWAY 90, 108 FEET
BHO984*WEST OF THE SOUTH POST OF A LARGE SIGN, 105 FEET EAST OF A POWER
BHO984"POLE WITH A GUY WIRE WHERE THE LINE ENDS, 1.5 FEET NORTHWEST OF
BHO984*A METAL WITNESS POST AND 49.5 FEET NORTHWEST OF THE NORTH POST OF
BHO984"THE PEARLINGTON NEXT LEFT SIGN.

BH0984 "

BHO984" 1T 1S A TRIANGULATION DISK, STAMPED BROWN 2 1965 PROJECTING 4
BH0984 " INCHES.

BH0984*"

BHO984"REFERENCE MARK NO 4 IS 40.03 FEET EAST OF THE STATION. IT IS
BH0984"75 FEET NORTH OF THE CENTER OF THE NORTH LANE OF U.S. HIGHWAY 90,
BH0984"68 FEET WEST OF THE SOUTH POST OF A LARGE SIGN, 44 FEET NORTHEAST
BHO0984"0F THE NORTH POST OF THE PEARLINGTON NEXT LEFT SIGN, 1.5 FEET
BHO984"EAST OF A METAL WITNESS POST SET IN THE TOP OF A ROW MARKER
BHO984"PROJECTING 12 INCHES. IT IS A REFERENCE MARK DISK, STAMPED
BHO984"BROWN 2 NO 4 1965.

BH0984*"

BHO984 "REFERENCE MARK NO 5 IS 88.44 FEET WEST OF THE STATION. IT IS 76
BHO984"FEET EAST OF THE CENTER OF THE NORTH LANE OF U.S. HIGHWAY 90,
BH0984"19.5 FEET EAST OF A POWER POLE WITH A GUY WIRE, 22 FEET SOUTHEAST
BH0984"0F THE SOUTH POST OF THE EAST ONE OF TWO SIGNS AND 1.5 FEET
BHO984 *NORTHEAST OF A METAL WITNESS POST. 1T IS A REFERENCE MARK DISK,
BH0984"STAMPED BROWN NO 5 1965 PROJECTING 4 INCHES.

BH0984 "

BH0984"TO REACH THE STATION FROM THE WEST END OF THE BRIDGE OVER
BH0984"ST. LOUIS BAY AT BAY ST. LOUIS GO WEST ON U.S. HIGHWAY 90 FOR
BH0984"3.5 MILES TO THE JUNCTION OF STATE HIGHWAY 603 AND 43. CONTINUE
BHO984"WEST ON U.S. HIGHWAY 90 FOR 4.8 MILES TO A CROSSROAD. CONTINUE
BHO984"WEST ON U.S. HIGHWAY 90 FOR 2.4 MILES TO THE STATION ON THE
BHO984"RIGHT.

BH0984*"

BHO984*AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN

BH0984"7.8 MILES NORTHEAST OF PEARLINGTON.

BH0984
BH0984 STATION RECOVERY (1972)
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BH0984

BHO984"RECOVERY NOTE BY MISSISSIPPI STATE HIGHWAY DEPARTMENT 1972
BH0984"7_.8 MI NE FROM PEARLINGTON.

BHO0984"THE MARK 1S LOCATED 7.8 MILES NORTHEAST OF PEARLINGTON ON THE NORTH
BHO984"ROW OF U.S. HIGHWAY 90, 9.6 MILES WEST OF BAY ST. LOUIS, 0.4 MILES
BHO984"EAST OF THE JUNCTION OF U.S. HIGHWAY 90 AND STATE HIGHWAY 607 IN THE
BH0984"SOUTHEAST 1/4 OF SECTION 33, T 8S, R 15W. IT IS 75.5 FEET NORTH OF
BHO984"THE CENTER OF THE NORTH LANE OF U.S. HIGHWAY 90, 108 FEET WEST OF THE
BH0984"SOUTH POST OF A LARGE SIGN, 105 FEET EAST OF A POWER POLE WITH A GUY
BHO984*WIRE WHERE THE LINE ENDS, 49.5 FEET NORTHWEST OF THE NORTH POST OF THE
BHO0984"PEARLINGTON NEXT LEFT SIGN, 1.5 FEET NORTHWEST OF A METAL WITNESS POST
BHO984"SET IN THE TOP OF A 12 INCH ROUND CONCRETE POST ABOUT 1 FOOT BELOW THE
BHO984"LEVEL OF THE HIGHWAY AND PROJECTS 4 INCHES. TO REACH FROM THE WEST
BHO984"END OF THE BRIDGE OVER ST. LOUIS BAY AT BAY ST. LOUIS GO WEST ON U.S.
BHO984"HIGHWAY 90 FOR 3.5 MILES TO THE JUNCTION OF STATE HIGHWAY 603 AND 43.
BHO984"CONTINUE WEST ON U.S. HIGHWAY 90 FOR 4.8 MILES TO A CROSSROAD.
BHO984"CONTINUE WEST ON U.S. HIGHWAY 90 FOR 2.4 MILES TO THE MARK ON THE
BHO984"RIGHT.

BH0984

BH0984 STATION RECOVERY (1974)

BH0984

BHO0984*RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1974 (CDS)

BHO984"STATION AND REFERENCE MARKS ARE IN GOOD CONDITION WITNESS POST
BH0984"2 FEET SW OF STATION MARK.

BH0984

BH0984 STATION RECOVERY (1976)

BH0984

BHO984*RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1976

BHO984*RECOVERED IN GOOD CONDITION.

BH0984

BH0984 STATION RECOVERY (1993)

BH0984

BHO984*RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1993

BH0984"11.5 KM (7.15 MI) WESTERLY ALONG U.S. HIGHWAY 90 FROM THE JUNCTION
BH0984"0F STATE HIGHWAY 43 IN WAVELAND, 150.0 M (492.1 FT) WEST OF THE
BHO984 "EXTENDED CENTER OF A DIRT ROAD LEADING SOUTH, 25.9 M (85.0 FT) EAST
BH0984"0F REFERENCE MARK 5, 23.1 M (75.8 FT) NORTH OF THE CENTERLINE OF THE
BHO984*WESTBOUND LANES OF THE HIGHWAY, 12.3 M (40.4 FT) WEST OF REFERENCE
BHO984*MARK 4, 0.5 M (1.6 FT) NORTHEAST OF A WITNESS POST, AND THE MONUMENT
BH0984"PROJECTS 0.05 M (0.16 FT) ABOVE THE GROUND SURFACE.

BH0984

BH0984 STATION RECOVERY (2006)

BH0984

BHO0984 "RECOVERY NOTE BY 3001, INC 2006 (JCP)

BHO0984 "RECOVERED AS DESCRIBED.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006
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BH1119 HT_MOD - This is a Louilsiana Height Modernization Survey Station.
BH1119 DESIGNATION - C 189

BH1119 PID - BH1119

BH1119 STATE/COUNTY- LA/ORLEANS

BH1119 USGS QUAD - CHEF MENTEUR (1994)

BH1119

BH1119 *CURRENT SURVEY CONTROL

BH1119

BH1119* NAD 83(1992)- 30 04 24.49899(N) 089 50 25.90012(W) ADJUSTED
BH1119* NAVD 88 - 0.63 **(meters) 2.1 **(feet) LEVELING(2004.65)

BH1119 **This station is located In a subsidence area (see below).
BH1119 **This station is included in the VTDP model (see below).

BH1119
BH1119 EPOCH DATE - 2004 .65
BH1119 X - 15,375.449 (meters) COMP
BH1119 Y - -5,524,136.168 (meters) COMP
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BH1119 Z - 3,177,411.655 (meters) COMP

BH1119 LAPLACE CORR- -0.12 (seconds) DEFLEC99
BH1119 ELLIP HEIGHT- -25.72 (meters) (06/22/05) GPS OBS
BH1119 GEOID HEIGHT- -26.34 (meters) GEOIDO3
BH1119 DYNAMIC HT - 0.63 (meters) 2.1 (feet) COMP
BH1119 MODELED GRAV- 979,321.3  (mgal) NAVD 88
BH1119

BH1119 HORZ ORDER - B

BH1119 VERT ORDER - THIRD

BH1119 ELLP ORDER - FOURTH  CLASS I

BH1119

BH1119.The horizontal coordinates were established by GPS observations
BH1119.and adjusted by the National Geodetic Survey in June 2005..
BH1119.The horizontal coordinates are valid at the epoch date displayed above.

BH1119.The epoch date for horizontal control is a decimal equivalence

BH1119.0f Year/Month/Day.

BH1119

BH1119 ** Due to the variability of land subsidence, the orthometric, ellipsoid,
BH1119 ** and geoid heights are valid at the date of observation. These heights
BH1119 ** must always be validated when used as control.

BH1119 ** The orthometric height was determined with a Vertical Time-dependent
BH1119 ** Positioning (VTDP) model and has been validated through GPS observations
BH1119 ** for the epoch indicated (see www.ngs.noaa.gov/heightmod/VTDP).

BH1119 ** The geoid height was determined by a new realization of GEOIDO3 for the
BH1119 ** epoch indicated which incorporates improved geoid heights for the
BH1119 ** Southern Louisiana Subsidence area

BH1119 ** (see www.ngs.noaa.gov/PC_PROD/GEOID03/).

BH1119.The orthometric height was determined by differential leveling.
BH1119.The vertical network tie was performed by a horz. field party for horz.
BH1119.0obs reductions. Reset procedures were used to establish the elevation.
BH1119

BH1119.The X, Y, and Z were computed from the position and the ellipsoidal ht.
BH1119

BH1119.The Laplace correction was computed from DEFLEC99 derived deflections.
BH1119

BH1119.The ellipsoidal height was determined by GPS observations

BH1119.and is referenced to NAD 83.

BH1119

BH1119.The geoid height was determined by GEOIDO3.

BH1119

BH1119.The dynamic height is computed by dividing the NAVD 88
BH1119.geopotential number by the normal gravity value computed on the
BH1119.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
BH1119.degrees latitude (g = 980.6199 gals.).

BH1119

BH1119.The modeled gravity was interpolated from observed gravity values.
BH1119

BH1119; North East Units Scale Factor Converg.
BH1119;SPC LA S 175,347.837 1,143,914.390 MT 0.99992654 +0 44 47.1
BH1119;SPC LA S 575,287.03 3,752,992.46 sSFT 0.99992654 +0 44 47.1
BH1119;UTM 16 3,330,329.700 226,183.461 MT 1.00052512 -1 25 27.5

BH1119

BH1119! - Elev Factor x Scale Factor = Combined Factor
BH1119!ISPC LA S - 1.00000404 x 0.99992654 = 0.99993058

BH1119!'UTM 16 - 1.00000404 x 1.00052512 = 1.00052916

BH1119

BH1119 SUPERSEDED SURVEY CONTROL

BH1119

BH1119 ELLIP H (01/21/03) -25.68  (m) GP( ) 42
BH1119 NAD 83(1992)- 30 04 24.49852(N) 089 50 25.89947(W) AD( )1
BH1119 NAD 83(1992)- 30 04 24.49854(N) 089 50 25.89947(W) AD( )1
BH1119 ELLIP H (01/21/93) -25.66 m) GP( ) 42
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BH1119 NAD 83(1986)- 30 04 24.51432(N) 089 50 25.89678(W) AD( )1
BH1119 NAVD 88 (12/05/96)  0.794 (m) 2.60 (f) ADJUSTED 11
BH1119 NAVD 88 (02/14/94)  0.789 (m) 2.59  (F) UNKNOWN 11
BH1119 NAVD 88 (06/15/91)  0.810 (m) 2.66  (F) UNKNOWN 11
BH1119 NGVD 29 (05/21/91)  0.851 (m) 2.79 (f) ADJUSTED 11
BH1119

BH1119.Superseded values are not recommended for survey control.
BH1119.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
BH1119.See file dsdata.txt to determine how the superseded data were derived.
BH1119

BH1119 U.S. NATIONAL GRID SPATIAL ADDRESS: 16RBU2618330330(NAD 83)
BH1119 MARKER: DB = BENCH MARK DISK

BH1119 SETTING: 46 = COPPER-CLAD STEEL ROD W/0 SLEEVE (10 FT.+)

BH1119 SP_SET: COPPER-CLAD STEEL ROD

BH1119_ STAMPING: C 189 1963

BH1119 MARK LOGO: CGS

BH1119_ PROJECTION: FLUSH

BH1119 MAGNETIC: N = NO MAGNETIC MATERIAL

BH1119_ STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL

BH1119 SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
BH1119+SATELLITE: SATELLITE OBSERVATIONS - January 08, 2006

BH1119 ROD/PIPE-DEPTH: 20.7 meters

BH1119 SLEEVE-DEPTH : 1.00 meters

BH1119

BH1119 HISTORY - Date Condition Report By
BH1119 HISTORY - 1963 MONUMENTED CGS
BH1119 HISTORY - 1969 GOOD CGS
BH1119 HISTORY - 1970 GOOD NGS
BH1119 HISTORY - 1977 GOOD NGS
BH1119 HISTORY - 1978 GOOD USE
BH1119 HISTORY - 1985 GOOD NGS
BH1119 HISTORY - 1986 GOOD NGS
BH1119 HISTORY - 19880920 GOOD LADTD
BH1119 HISTORY - 19890123 GOOD

BH1119 HISTORY - 19901101 GOOD NGS
BH1119 HISTORY - 19941024 GOOD NGS
BH1119 HISTORY - 20020703 GOOD USACE
BH1119 HISTORY - 20040413 GOOD NGS
BH1119 HISTORY - 20060108 GOOD 3001
BH1119

BH1119 STATION DESCRIPTION
BH1119

BH1119"DESCRIBED BY COAST AND GEODETIC SURVEY 1969

BH1119"12.0 MI E FROM NEW ORLEANS.

BH1119"ABOUT 12.0 MILES EAST ALONG U. S. HIGHWAY 90 FROM THE 1 10 OVERPASS
BH1119"0VER U. S. HIGHWAY 90 AT NEW ORLEANS, ABOUT 0.1 MILE NORTHWEST OF A
BH1119"LARGE METAL BUILDING FOR THE MARINE CENTER EAST, 58.7 FEET NORTHWEST
BH1119"0F THE SOUTH CORNER OF THE CHAIN LINK FENCE AROUND THE STORAGE YARD OF
BH1119"THE P. HUTCHISON DRAGLINE WORKS, 44 FEET NORTHEAST OF THE CENTER LINE
BH1119"0F THE WESTBOUND LANE OF THE HIGHWAY, 6 FEET EAST OF A 12-INCH OAK
BH1119"TREE, 0.9 FOOT SOUTHWEST OF FENCE LINE, 1.5 FEET NORTHWEST OF A METAL
BH1119"WITNESS POST, ABOUT LEVEL WITH THE HIGHWAY AND IS A DISK ON THE TOP OF
BH1119"A COPPER COATED STEEL ROD FLUSH WITH THE GROUND AND PROTECTED BY A 6
BH1119"INCH TILE WHICH IS FLUSH WITH THE GROUND. THE ROD WAS DRIVEN TO A
BH1119"DEPTH OF 88 FEET.

BH1119

BH1119 STATION RECOVERY (1970)

BH1119

BH1119"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1970

BH1119*RECOVERED IN GOOD CONDITION.

BH1119
BH1119 STATION RECOVERY (1977)
BH1119
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BH1119"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1977

BH1119%12.0 MILES EAST ALONG U.S. HIGHWAY 90 FROM THE INTERSTATE HIGHWAY
BH1119"10 OVERPASS, 0.1 MILE NORTHWEST OF A LARGE METAL BUILDING FOR
BH1119"HALTER MARINE SERVICES INCORPORATED, 44 FT. NORTHEAST OF THE CENTER
BH1119"LINE OF THE WEST BOUND LANES OF THE HIGHWAY, 59 FT. NORTHWEST
BH1119"0F THE SOUTH CORNER OF A STEEL MESH FENCE, 58.5 FT. SOUTHEAST OF
BH1119"THE APPROXIMATE CENTER LINE OF A SHELL DRIVEWAY LEADING NORTHEAST,
BH1119"6 FT. EAST OF A 12-INCH OAK TREE, 0.9 FT. SOUTHWEST OF A
BH1119*NORTHWEST-SOUTHEAST FENCE LINE, THE DISK IS PROTECTED BY A
BH1119"6-INCH SQUARE TILE.

BH1119

BH1119 STATION RECOVERY (1978)

BH1119

BH1119"RECOVERY NOTE BY US ENGINEERS 1978

BH1119"RECOVERED IN GOOD CONDITION.

BH1119

BH1119 STATION RECOVERY (1985)

BH1119

BH1119"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1985

BH1119"RECOVERED IN GOOD CONDITION.

BH1119

BH1119 STATION RECOVERY (1986)

BH1119

BH1119"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1986

BH1119"RECOVERED IN GOOD CONDITION.

BH1119

BH1119 STATION RECOVERY (1988)

BH1119

BH1119"RECOVERY NOTE BY LA TRANSP AND DEV 1988

BH1119"ABOUT 19.3 KM (12.00 MI) EAST ALONG U.S. HIGHWAY 90 FROM THE

BH1119" INTERSTATE HIGHWAY 10 OVERPASS OVER U.S. HIGHWAY 90 AT NEW ORLEANS,
BH1119"ABOUT 0.2 KM (0.10 MI) NORTHWEST OF A LARGE METAL BUILDING FOR THE
BH1119"MARINE CENTER EAST, 17.9 M (58.7 FT) NORTHWEST OF THE SOUTH CORNER OF
BH1119"THE CHAIN LINK FENCE AROUND THE STORAGE YARD OF THE P. HUTCHINSON
BH1119"DRAGLINE WORKS, 13.4 M (44.0 FT) NORTHEAST OF THE CENTER LINE OF THE
BH1119"WESTBOUND LANE OF THE HIGHWAY, 6.7 M (22.0 FT) SOUTHEAST FROM THE
BH1119"CENTER OF A CHAIN LINK GATE, 0.3 M (1.0 FT) SOUTHWEST OF THE FENCE AND
BH1119"0.5 M (1.6 FT) NORTHWEST OF A METAL WITNESS POST. THE MARK 1S ABOUT
BH1119"LEVEL WITH THE HIGHWAY AND PROTECTED BY A 6-INCH TILE WHICH IS FLUSH
BH1119*WITH THE GROUND.

BH1119

BH1119 STATION RECOVERY (1989)

BH1119

BH1119"RECOVERED 1989

BH1119"RECOVERED IN GOOD CONDITION.

BH1119

BH1119 STATION RECOVERY (1990)

BH1119

BH1119"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1990

BH1119%19.3 KM (12.0 MI) EASTERLY ALONG U.S. HIGHWAY 90 (CHEF MENTEUR
BH1119"HIGHWAY) FROM THE JUNCTION OF INTERSTATE HIGHWAY 10 IN NEW ORLEANS,
BH1119"0.2 KM (0.1 MI) NORTHWEST OF A LARGE METAL BUILDING (VACANT 1990),
BH1119"18.0 M (59.1 FT) NORTHWEST OF THE SOUTH CORNER OF STEEL MESH FENCE,
BH1119%17.8 M (58.4 FT) SOUTHEAST OF THE CENTER OF A SHELLED DRIVEWAY, 13.4
BH1119"M (44.0 FT) NORTHEAST OF THE CENTERLINE OF THE WESTBOUND LANES OF THE
BH1119"HIGHWAY, 0.4 M (1.3 FT) NORTHWEST OF A WITNESS POST, AND 0.3 M (1.0
BH1119"FT) SOUTHWEST OF A FENCE. NOTE--THE DISK 1S ENCASED IN A 6-INCH
BH1119"SQUARE PIPE THAT 1S FLUSH WITH THE GROUND SURFACE.

BH1119

BH1119 STATION RECOVERY (1994)

BH1119

BH1119"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1994 (GAS)

BH1119"19.1 KM (11.85 MI) EASTERLY ALONG U.S. HIGHWAY 90 (CHEF MENTEUR
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BH1119"HIGHWAY) FROM THE JUNCTION OF INTERSTATE HIGHWAY 10 IN NEW ORLEANS,
BH1119"18.0 M (59.1 FT) NORTHWEST OF THE SOUTH CORNER OF A CHAIN-LINK FENCE,
BH1119%17.8 M (58.4 FT) SOUTHEAST OF THE CENTER OF A SHELLED DRIVEWAY, 13.4 M
BH1119"(44.0 FT) NORTHEAST OF AND LEVEL WITH THE CENTERLINE OF THE WESTBOUND
BH1119"LANES OF THE HIGHWAY, 1.5 M (4.9 FT) NORTHEAST OF THE CENTER OF A
BH1119"WATER METER COVER, 0.4 M (1.3 FT) NORTHWEST OF A WITNESS POST, AND 0.3
BH1119*M (1.0 FT) SOUTHWEST OF A FENCE. NOTE--THE DISK IS ENCASED IN A
BH1119"6-INCH METAL PIPE AND IS RECESSED 0.1 M (0.3 FT) BELOW THE GROUND
BH1119"SURFACE.

BH1119

BH1119 STATION RECOVERY (2002)

BH1119

BH1119"RECOVERY NOTE BY US ARMY CORPS OF ENGINEERS 2002 (MWH)

BH1119"SOME OBSTRUCTIONS BUT 1S MARGINALLY SUITABLE FOR GPS OBSERVATIONS.
BH1119

BH1119 STATION RECOVERY (2004)

BH1119

BH1119"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2004 (KLF)

BH1119"THE STATION IS LOCATED EAST OF NEW ORLEANS ALONG US HIGHWAY 90 ABOUT 7
BH1119"MILES EAST OF MICHOUD.

BH1119*"

BH1119"TO REACH THE STATION FROM EXIT 246, INTERSTATE HIGHWAY 10 AND

BH1119" INTERSTATE HIGHWAY 510 NORTHEAST OF NEW ORLEANS, GO SOUTH FOR 2.0 MI
BH1119"ON INTERSTATE HIGHWAYT 510 THE US HIGHWAY 90 EXIT (EXIT 2C), TAKE
BH1119"THE EXIT TO A TRAFFIC LIGHT. TURN LEFT, AND GO EASTERLY ON US 90,
BH1119"CHEF MENTEUR HWY, FOR 6.25 MI TO THEJUNCTION WITH US 11, CONTINUE
BH1119"EASTERLY ON US HIGHWAY 90 FOR 1.45 MI. TO THE MARK ON THE LEFT ALONG
BH1119"A FENCELINE.

BH1119*"

BH1119*THE MARK 1S LOCATED 1FT ENE OF THE WITNESS POST,0.9 FT NE OF A 5 FOOT
BH1119"FENCE, 5.3 FT NNE OF A 12 INCH DIAMETER WATER METER COVER, 11 S OF AN
BH1119"ELECTRIC SERVICE POLE, 55 FT NE OF THE CENTERLINE OF US 90, AND 115
BH1119"ESE OF MILE MARKER 287. NOTE--THE MARK IS ENCASED IN A 6 INCH PIPE
BH1119"RECESSED 0.3 FEET BELOW THE LEVEL OF THE GROUND IN AN AREA INUNDATED
BH1119"WITH WATER AFTER HEAVEY RAINS.

BH1119

BH1119 STATION RECOVERY (2006)

BH1119

BH1119*RECOVERY NOTE BY 3001, INC 2006 (JCP)

BH1119"RECOVERED AS DESCRIBED.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006

DG6568

DG6568 HT_MOD - This is a Louilsiana Height Modernization Survey Station.
DG6568 CORS - This is a GPS Continuously Operating Reference Station.
DG6568 DESIGNATION - COVINGTON CORS ARP

DG6568 CORS_ID - COVG

DG6568 PID - DG6568

DG6568 STATE/COUNTY- LA/ST TAMMANY

DG6568 USGS QUAD - COVINGTON (1994)

DG6568

DG6568 *CURRENT SURVEY CONTROL

DG6568

DG6568* NAD 83(CORS)- 30 28 33.26965(N) 090 05 43.92326(W) ADJUSTED
DG6568* NAVD 88 - 22.39 **(meters) 73.5 **(feet) GPS 0BS(2004.65)

DG6568 **This station is located in a subsidence area (see below).
DG6568

DG6568 EPOCH DATE - 2002.00

DG6568 X - -9,173.433 (meters) COMP
DG6568 Y - -5,501,676.859 (meters) COMP
DG6568 Z - 3,215,950.683 (meters) COMP
DG6568 ELLIP HEIGHT- -4.56 (meters) (08/22/04) GPS OBS
DG6568 GEOID HEIGHT- -26.98 (meters) GEOIDO3
DG6568
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DG6568 HORZ ORDER - SPECIAL (CORS)

DG6568 ELLP ORDER - SPECIAL (CORS)

DG6568

DG6568. 1TRF positions are available for this station.

DG6568.The coordinates were established by GPS observations

DG6568.and adjusted by the National Geodetic Survey in August 2004..
DG6568.The coordinates are valid at the epoch date displayed above.
DG6568.The epoch date for horizontal control is a decimal equivalence
DG6568.0f Year/Month/Day.

DG6568

DG6568 ** Due to the variability of land subsidence, the orthometric, ellipsoid,
DG6568 ** and geoid heights are valid at the date of observation. These heights
DG6568 ** must always be validated when used as control.

DG6568 ** The orthometric height was determined by GPS observations using
DG6568 ** precise GPS observation and processing techniques and a new

DG6568 ** realization of GEOIDO3. It supersedes the leveled height previously
DG6568 ** determined for this station.

DG6568 ** The geoid height was determined by a new realization of GEOIDO3 for the
DG6568 ** epoch indicated which incorporates improved geoid heights for the
DG6568 ** Southern Louisiana Subsidence area.

DG6568 ** (see www.ngs.noaa.gov/PC_PROD/GEOID03/) .

DG6568.The orthometric height was determined by GPS observations and a
DG6568.high-resolution geoid model using precise GPS observation and
DG6568.processing techniques.

DG6568

DG6568.The PID for the CORS L1 Phase Center is DG6569.

DG6568

DG6568.The XYZ, and position/ellipsoidal ht. are equivalent.

DG6568

DG6568.The ellipsoidal height was determined by GPS observations

DG6568.and is referenced to NAD 83.

DG6568

DG6568.The geoid height was determined by GEOIDO3.

DG6568

DG6568; North East Units Scale Factor Converg.

DG6568;SPC LA S
DG6568;SPC LA S

219,662.521 1,118,849.594 MT 0.99996000 +0 37 08.1
720,676.12 3,670,759.04 sFT 0.99996000 +0 37 08.1

DG6568

DG6568! - Elev Factor x Scale Factor = Combined Factor
DG6568ISPC LA S - 1.00000072 x 0.99996000 = 0.99996072
DG6568

DG6568 SUPERSEDED SURVEY CONTROL

DG6568

DG6568.No superseded survey control is available for this station.

DG6568

DG6568_U.S. NATIONAL GRID SPATIAL ADDRESS: 15RYP7884175108(NAD 83)

DG6568 MARKER: STATION 1S THE ANTENNA REFERENCE POINT OF THE GPS ANTENNA
DG6568

DG6568 STATION DESCRIPTION

DG6568

DG6568"DESCRIBED BY NATIONAL GEODETIC SURVEY 2004

DG6568"STATION 1S A GPS CORS. LATEST INFORMATION INCLUDING POSITIONS AND
DG6568"VELOCITIES ARE AVAILABLE IN THE COORDINATE AND LOG FILES ACCESSIBLE
DG6568"BY ANONYMOUS FTP OR THE WORLDWIDE WEB.

DG6568* FTP CORS.NGS.NOAA.GOV: CORS/COORD AND CORS/STATION_LOG
DG6568* HTTP://WWW.NGS.NOAA.GOV UNDER PRODUCTS AND SERVICES.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006
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AU2196 HT_MOD - This is a Louisiana Height Modernization Survey Station.

AU2196 DESIGNATION - DISTRICT 1 A

AU2196 PID - AU2196

AU2196 STATE/COUNTY- LA/ORLEANS

AU2196 USGS QUAD - NEW ORLEANS WEST (1992)
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AU2196

AU2196 *CURRENT SURVEY CONTROL

AU2196

AU2196* NAD 83(1992)- 29 55 53.38291(N) 090 08 02.35063(W) ADJUSTED
AU2196* NAVD 88 - 3.30 **(meters) 10.8 **(feet) GPS OBS(2
AU2196 **This station is located in a subsidence area (see below).

AU2196

AU2196 X - -12,936.651 (meters) COMP
AU2196 Y - -5,532,014.848 (meters) COMP
AU2196 Z - 3,163,783.648 (meters) COMP
AU2196 LAPLACE CORR- 0.03 (seconds) DEFLEC99
AU2196 ELLIP HEIGHT- -22.70 (meters) (12/29/04) GPS OBS
AU2196 GEOID HEIGHT- -26.01 (meters) GEOIDO3
AU2196 DYNAMIC HT - 3.29 (meters) 10.8  (feet) COMP
AU2196 MODELED GRAV- 979,312.2  (mgal) NAVD 88
AU2196

AU2196 HORZ ORDER - B

AU2196 VERT ORDER - FIRST CLASS 11 (See Below)

AU2196 ELLP ORDER - FOURTH CLASS 1

AU2196

AU2196.
AU2196.
AU2196
AU2196
AU2196
AU2196
AU2196
AU2196
AU2196
AU2196
AU2196
AU2196
AU2196
AU2196
AU2196.
AU2196.
AU2196.
AU2196.
AU2196.
AU2196.
AU2196.
AU2196.
AU2196
AU2196.
AU2196
AU2196.
AU2196
AU2196.
AU2196.
AU2196
AU2196.
AU2196
AU2196.
AU2196.
AU2196.
AU2196.
AU2196
AU2196.
AU2196
AU2196;
AU2196;
AU2196;
AU2196;

The horizontal coordinates were established by GPS observations
and adjusted by the National Geodetic Survey in December 2004..

** Due to the variability of land subsidence, the orthometric, ellips
** and geoid heights are valid at the date of observation. These heig
** must always be validated when used as control.

** The orthometric height was determined by GPS observations using

** precise GPS observation and processing techniques and a new

** realization of GEOIDO3. It supersedes the leveled height previousl
** determined for this station.

** The geoid height was determined by a new realization of GEOIDO3 fo
** epoch indicated which incorporates improved geoid heights for the
** Southern Louilsiana Subsidence area.

** (see www.ngs.noaa.gov/PC_PROD/GEOID03/).

The orthometric height was determined by GPS observations and a
high-resolution geoid model using precise GPS observation and
processing techniques. It supersedes the leveled height previously
determined for this station.

WARNING-GPS observations at this control monument resulted in a GPS
derived orthometric height which differed from the leveled height by
more than one decimeter (0.1 meter).

The vertical order pertains to the first NAVD 88 superseded value.

The X, Y, and Z were computed from the position and the ellipsoidal h
The Laplace correction was computed from DEFLEC99 derived deflections

The ellipsoidal height was determined by GPS observations
and is referenced to NAD 83.

The geoid height was determined by GEOIDO3.

The dynamic height is computed by dividing the NAVD 88
geopotential number by the normal gravity value computed on the
Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
degrees latitude (g = 980.6199 gals.).

The modeled gravity was interpolated from observed gravity values.

North East Units Scale Factor Converg
SPC LA S - 159,279.058 1,115,789.304 MT 0.99992647 +0 35 5
SPC LA S - 522,568.04 3,660,718.74 sFT 0.99992647 +0 35 5
UTM 15 - 3,314,648.999 776,668.392 MT 1.00054452 +1 25 5

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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AU2196
AU2196!

AU21961ISPC LA S
AU2196IUTM 15

AU2196
AU2196
AU2196
AU2196
AU2196
AU2196
AU2196

- Elev Factor x Scale Factor
- 1.00000357 X 0.99992647
- 1.00000357 x 1.00054452

NAVD 88 (12/05/96)
NAVD 88 (02/14/94)
NGVD 29 (05/21/91)

Combined Factor
0.99993003
1.00054809

SUPERSEDED SURVEY CONTROL

3.450
3.435
3.495

m) 11.32  (f) ADJUSTED 1 2
m) 11.27 () UNKNOWN 12
(m) 11.47  (f) ADJUSTED 1 2

AU2196.Superseded values are not recommended for survey control.
AU2196.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
AU2196.See file dsdata.txt to determine how the superseded data were derived.

AU2196

AU2196_U.S. NATIONAL GRID SPATIAL ADDRESS: 15RYP7666814649(NAD 83)
AU2196_MARKER:
AU2196_SETTING: 49 = STAINLESS STEEL ROD W/O SLEEVE (10 FT.+)
AU2196_SP_SET: STAINLESS STEEL ROD
AU2196_STAMPING: DISTRICT 1 A
AU2196_MARK LOGO: USE

AU2196_PROJECTION: RECESSED 10 CENTIMETERS

AU2196_MAGNETIC:

AU2196
AU2196
AU2196
AU2196
AU2196
AU2196
AU2196
AU2196
AU2196
AU2196
AU2196

HISTORY
HISTORY
HISTORY
HISTORY
HISTORY
HISTORY
HISTORY

METAL ROD

= MARKER IS A STEEL ROD

AU2196_STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL
AU2196_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
AU2196+SATELLITE: SATELLITE OBSERVATIONS - January 08, 2006
AU2196_ROD/PIPE-DEPTH: 18.2 meters

- Date
- 1985
- 1985
- 19901110
- 19941108
- 20011119
- 20060108

Condition Report By
MONUMENTED USE
GOOD NGS
GOOD NGS
GOOD NGS
GOOD 3001
GOOD 3001

STATION DESCRIPTION

AU2196"DESCRIBED BY NATIONAL GEODETIC SURVEY 1985
AU2196" IN NEW ORLEANS.
AU2196" THE MARK
AU2196" IN NEW ORLEANS, 1.2 KM (0.75 MI) SOUTH ALONG RIVER ROAD FROM THE
AU2196"JUNCTION OF CARROLLTON AVENUE TO THE MARK ON THE RIGHT, AT THE SOUTH
AU2196"END OF THE U.S. ENGINEERS PROPERTY, AT THE TOE OF THE LEVEE,
AU2196"SURROUNDED BY 3 METAL POSTS PAINTED YELLOW, 16.33 METERS (53.6 FT)
AU2196"WEST OF THE WEST RAIL OF THE NEW ORLEANS PUBLIC BELT RAILROAD,
AU21967°12.10 METERS (39.7 FT) SOUTHWEST OF THE SOUTHEAST CORNER POST OF A
AU2196"CHAIN LINK FENCE, 18.59 METERS (61.0 FT) NORTH OF THE NORTH EDGE OF A
AU2196 "WALKWAY CROSSING THE LEVEE, 2.22 METERS (7.3 FT) SOUTH OF A CHAIN LINK
AU2196"FENCE.

AU2196
AU2196
AU2196

IS 0.91 M ABOVE TRACKS.

STATION RECOVERY (1990)

AU2196"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1990

AU2196°0.4 KM (0.2 MI) NORTHERLY ALONG LAKE AVENUE FROM THE INTERSECTION OF
AU2196"MAGAZINE STREET IN NEW ORLEANS, AT THE SOUTH END OF THE U.S. CORP OF
AU2196"ENGINEERS PROPERTY, 43.4 M (142.4 FT) NORTH OF A HIGH LINE TOWER,
AU2196"31.3 M (102.7 FT) WEST OF THE WEST CURB OF THE AVENUE, 16.3 M (53.5
AU2196°FT) WEST OF THE NEAR RAIL OF THE NEW ORLEANS PUBLIC BELT RAILROAD,
AU2196712.0 M (39.4 FT) WEST-SOUTHWEST OF A CHAIN-LINK FENCE CORNER, 2.0 M
AU21967 (6.6 FT) SOUTHEAST OF THE FENCE, 1.0 M (3.3 FT) ABOVE THE LEVEL OF
AU2196"THE AVENUE, AND NEAR THE CENTER OF 3 METAL POSTS PAINTED YELLOW.
AU2196"NOTE--ACCESS TO THE DATUM POINT 1S THROUGH A 5-INCH LOGO CAP.

[1-35-38
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AU2196

AU2196 STATION RECOVERY (1994)

AU2196

AU2196 "RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1994 (GAS)

AU21967 IN NEW ORLEANS, AT 7400 LEAKE AVENUE, 20.8 M (68.2 FT) SOUTHEAST OF
AU2196"THE SOUTHEAST CORNER OF THE U.S. CORPS OF ENGINEERS DISTRICT WAREHOUSE
AU21967°816 AT 7400 LEAKE AVENUE, 18.5 M (60.7 FT) NORTH OF THE NORTH EDGE OF
AU2196"A SIDEWALK LEADING TO THE TOP OF A LEVEE, 11.8 M (38.7 FT) SOUTHWEST
AU2196"0OF THE SOUTHWEST CORNER OF A CHAIN-LINK FENCE ENCLOSING THE DISTRICT
AU2196 "HEADQUARTERS, 2.1 M (6.9 FT) SOUTH OF A FENCE, 0.15 M (0.49 FT) BELOW
AU2196"THE GROUND SURFACE, AND THE MARK 1S NEAR THE CENTER OF 3 CONCRETE
AU2196"FILLED PIPES PROJECTING 3-FEET ABOVE THE GROUND SURFACE. NOTE--ACCESS
AU2196°TO THE DATUM POINT 1S THROUGH A 5-INCH LOGO CAP.

AU2196

AU2196 STATION RECOVERY (2001)

AU2196

AU2196"RECOVERY NOTE BY 3001, INC 2001 (KC)

AU2196"THE STATION 1S LOCATED IN NEW ORLEANS, 2.4 MILES SOUTHEAST OF THE HUEY
AU2196"P. LONG BRIDGE , 2.85 MILES SOUTH OF HWY 61, 4.4 MILES WEST OF THE
AU2196"GREATER NEW ORLEANS BRIDGE.

AU2196"

AU2196 " OWNERSHIP- COE

AU2196"

AU2196"TO REACH THE STATION FROM THE INTERSECTION OF CARROLLTON AVE. AND
AU2196"RIVER ROAD GO SOUTH FOR .75 MILES TO A MARK ON THE RIGHT, WEST AND
AU2196"ACROSS CHAIN LINK FENCE. ALSO STATION 1S ACCESSABLE FROM THE SOUTHERN
AU2196"MOST GUARD GATE AT COE ENTRANCE THEN SOUTH ON A SMALL ASPHALT ROAD
AU21967JUST WEST OF THE RAILROAD TRACKS TO A CHAIN LINK FENCE CORNER ON RIGHT
AU2196"AND THREE YELLOW PIPES SURROUNDING MARK.

AU2196"

AU2196"THE STATION 1S 68.2" SOUTHEAST OF THE SOUTHEAST CORNER OF US CORPS
AU2196"DISTRICT WAREHOUSE BUILDING, 60* NORTH OF THE NORTH EDGE OF A
AU2196"SIDEWALK LEADING OVER LEVEE, 38.7" SOUTHWEST OF THE SOUTHWEST CORNER
AU2196"0F A CHAIN LINK FENCE ENCLOSING THE DISTRICT HEADQUATERS, 69" SOUTH
AU2196"0OF THE FENCE, .5" BELOW THE SURFACE AND SURROUNDED BY THREE CONCRETE
AU2196"FILLED STEEL PIPES. STATION IS A ROD DRIVEN 18.2 METERS AND STAMPED
AU2196"DISTRICT 1A.

AU2196

AU2196 STATION RECOVERY (2006)

AU2196

AU2196"RECOVERY NOTE BY 3001, INC 2006 (JCP)

AU2196"RECOVERED AS DESCRIBED.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006

BH1133 *

BH1133 HT_MOD - This is a Louilsiana Height Modernization Survey Station.
BH1133 TIDAL BM - This is a Tidal Bench Mark.

BH1133 DESIGNATION - E 3145

BH1133 PID - BH1133

BH1133 STATE/COUNTY- LA/ORLEANS

BH1133 USGS QUAD - CHEF MENTEUR (1994)

BH1133

BH1133 *CURRENT SURVEY CONTROL

BH1133

BH1133* NAD 83(1992)- 30 04 06.73061(N) 089 48 13.12979(W) ADJUSTED
BH1133* NAVD 88 - 4.82 **(meters) 15.8 **(feet) GPS 0BS(2004.65)

BH1133 **This station is located In a subsidence area (see below).
BH1133

BH1133 EPOCH DATE - 2004 .65

BH1133 X - 18,932.222 (meters) COMP
BH1133 VY - -5,524,402.922 (meters) COMP
BH1133 Z - 3,176,940.272 (meters) COMP
BH1133 LAPLACE CORR- -0.16 (seconds) DEFLEC99
BH1133 ELLIP HEIGHT- -21.51 (meters) (04/11/06) GPS OBS

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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BH1133
BH1133
BH1133
BH1133
BH1133
BH1133
BH1133
BH1133
BH1133.

GEOID HEIGHT-
DYNAMIC HT -
MODELED GRAV-

HORZ ORDER -
VERT ORDER -
ELLP ORDER -

The horizontal

-26.33 (meters) GEOIDO3

4.81 (meters) 15.8 (feet) COMP
979,321.3  (mgal) NAVD 88
B
FIRST CLASS 1 (See Below)

FOURTH CLASS 11

coordinates were established by GPS observations

BH1133.and adjusted by the National Geodetic Survey in April 2006..

BH1133.The horizontal coordinates are valid at the epoch date displayed above.
BH1133.The epoch date for horizontal control is a decimal equivalence

of Year/Month/Day.

BH1133.
BH1133
BH1133
BH1133
BH1133
BH1133
BH1133
BH1133
BH1133
BH1133
BH1133
BH1133
BH1133

BH1133

** Due to the variability of land subsidence, the orthometric, ellipsoid,
** and geoid heights are valid at the date of observation. These heights

** must always

be validated when used as control.

** The orthometric height was determined by GPS observations using

** precise GPS
** realization

observation and processing techniques and a new
of GEOIDO3. It supersedes the leveled height previously

** determined for this station.

** The geoid height was determined by a new realization of GEOIDO3 for the
** epoch indicated which incorporates improved geoid heights for the
** Southern Louisiana Subsidence area.

** (see www.ngs.noaa.gov/PC_PROD/GEOID03/).

BH1133.The orthometric height was determined by GPS observations and a
BH1133.high-resolution geoid model using precise GPS observation and
BH1133.processing techniques. It supersedes the leveled height previously
BH1133.determined for this station.

BH1133.WARNING-GPS observations at this control monument resulted in a GPS
BH1133.derived orthometric height which differed from the leveled height by
BH1133.more than one decimeter (0.1 meter).

BH1133.The vertical order pertains to the first NAVD 88 superseded value.

BH1133.This Tidal Bench Mark is designated as VM 7175
BH1133.by the Center for Operational Oceanographic Products and Services.

BH1133
BH1133.
BH1133
BH1133.
BH1133
BH1133.
BH1133.
BH1133
BH1133.
BH1133
BH1133.

BH1133

The X, Y, and Z were computed from the position and the ellipsoidal ht.

The Laplace correction was computed from DEFLEC99 derived deflections.

The ellipsoidal height was determined by GPS observations
and is referenced to NAD 83.

The geoid height was determined by GEOIDO3.

The dynamic height is computed by dividing the NAVD 88
BH1133.geopotential number by the normal gravity value computed on the
BH1133.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
BH1133.degrees latitude (g = 980.6199 gals.).

BH1133.The modeled gravity was interpolated from observed gravity values.

BH1133
BH1133;
BH1133;
BH1133;
BH1133;
BH1133
BH1133!
BH1133!
BH1133!
BH1133
BH1133

[1-35-40

SPC LA S
SPC LA S
UM 16

SPC LA S
UM 16

North East Units Scale Factor Converg.
174,847.681 1,147,476.975 MT 0.99992644 +0 45 53.5
573,646.10 3,764,680.71 sFT 0.99992644 +0 45 53.5

3,329,694.598 229,726.625 MT 1.00050133 -1 24 20.1

Combined Factor
0.99992982
1.00050471

Elev Factor x Scale Factor
1.00000338 x 0.99992644
1.00000338 x 1.00050133

SUPERSEDED SURVEY CONTROL

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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BH1133

BH1133 NAVD 88 (12/05/96)  4.987 (m) 16.36 () ADJUSTED 1 1
BH1133 NAVD 88 (02/14/94)  4.976 (m) 16.33 () UNKNOWN 11
BH1133 NAVD 88 (06/15/91)  4.996 (m) 16.39  (F) UNKNOWN 11
BH1133 NGVD 29 (05/21/91) 5.038 (m) 16.53 () ADJUSTED 11
BH1133

BH1133.Superseded values are not recommended for survey control.
BH1133.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
BH1133.See file dsdata.txt to determine how the superseded data were derived.
BH1133

BH1133_U.S. NATIONAL GRID SPATIAL ADDRESS: 16RBU2972729695(NAD 83)
BH1133_MARKER: DD = SURVEY DISK

BH1133_SETTING: 35 = SET IN A MAT FOUNDATION OR CONCRETE SLAB OTHER THAN
BH1133+WITH SETTING: PAVEMENT

BH1133_SP_SET: DISK SET IN A CONCRETE BRIDGE DE

BH1133_STAMPING: E 3145

BH1133_MARK LOGO: LAGS

BH1133_MAGNETIC: N = NO MAGNETIC MATERIAL

BH1133_STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO
BH1133+STABILITY: SURFACE MOTION

BH1133_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
BH1133+SATELLITE: SATELLITE OBSERVATIONS - January 09, 2006

BH1133

BH1133 HISTORY - Date Condition Report By
BH1133 HISTORY - UNK MONUMENTED LAGS
BH1133 HISTORY - 1969 GOOD CGS
BH1133 HISTORY - 1970 GOOD NGS
BH1133 HISTORY - 1977 GOOD NGS
BH1133 HISTORY - 1981 GOOD USGS
BH1133 HISTORY - 1985 GOOD NGS
BH1133 HISTORY - 1986 MARK NOT FOUND  NGS
BH1133 HISTORY - 19901019 GOOD NGS
BH1133 HISTORY - 19941024 GOOD NGS
BH1133 HISTORY - 20060109 GOOD LAGS
BH1133

BH1133 STATION DESCRIPTION
BH1133

BH1133"DESCRIBED BY COAST AND GEODETIC SURVEY 1969

BH1133"14.65 MI E FROM NEW ORLEANS.

BH1133"ABOUT 14.65 MILES EAST ALONG U. S. HIGHWAY 90 FROM THE I 10 OVERPASS
BH1133"0OVER U. S. HIGHWAY 90 AT NEW ORLEANS, AT THE NORTHEAST END OF THE
BH1133"HIGHWAY BRIDGE OVER CHEF MENTEUR PASS, SET IN THE CONCRETE BRIDGE
BH1133"FLOOR, 247 FEET SOUTHWEST OF THE NORTHEAST END OF THE BRIDGE, 2.5 FEET
BH1133"NORTHEAST OF THE NORTHEAST END OF THE STEEL SPAN OF THE BRIDGE, 9 FEET
BH1133"NORTHWEST OF THE CENTER LINE OF THE BRIDGE AND 0.5 FOOT SOUTHEAST OF
BH1133"THE SOUTHEAST FACE OF THE NORTHWEST GUARD RAIL BASE.

BH1133

BH1133 STATION RECOVERY (1970)

BH1133

BH1133"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1970

BH1133"RECOVERED IN GOOD CONDITION.

BH1133

BH1133 STATION RECOVERY (1977)

BH1133

BH1133"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1977

BH1133"RECOVERED IN GOOD CONDITION.

BH1133

BH1133 STATION RECOVERY (1981)

BH1133

BH1133*RECOVERY NOTE BY US GEOLOGICAL SURVEY 1981

BH1133"RECOVERED IN GOOD CONDITION.

BH1133
BH1133 STATION RECOVERY (1985)
Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-35-41
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BH1133

BH1133"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1985

BH1133"RECOVERED IN GOOD CONDITION.

BH1133

BH1133 STATION RECOVERY (1986)

BH1133

BH1133"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1986

BH1133*NOT RECOVERED, AFTER A THOROUGH SEARCH WAS MADE NO EVIDENCE OF THE
BH1133*MARK WAS FOUND.

BH1133

BH1133 STATION RECOVERY (1990)

BH1133

BH1133*RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1990

BH1133"23.6 KM (14.7 MI) EASTERLY ALONG U.S. HIGHWAY 90 (CHEF MENTEUR
BH1133"HIGHWAY) FROM THE JUNCTION OF INTERSTATE HIGHWAY IN NEW ORLEANS, IN
BH1133"THE CONCRETE BRIDGE DECK AT THE NORTHEAST END OF THE HIGHWAY BRIDGE
BH1133"SPANNING CHEF MENTEUR PASS, 75.3 M (247.0 FT) SOUTHWEST OF THE
BH1133*NORTHEAST END OF THE BRIDGE, 2.7 M (8.9 FT) NORTHWEST OF THE
BH1133"CENTERLINE OF THE HIGHWAY, 0.8 M (2.6 FT) NORTHEAST OF THE NORTHEAST
BH1133"END OF THE STEEL SPAN OF THE BRIDGE, AND 0.15 M (0.49 FT) SOUTHEAST
BH1133"0F THE SOUTHEAST FACE OF THE NORTHWEST BRIDGE RAIL.

BH1133

BH1133 STATION RECOVERY (1994)

BH1133

BH1133"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1994 (GAS)

BH1133"23.0 KM (14.30 MI) EASTERLY ALONG U.S. HIGHWAY 90 (CHEF MENTEUR
BH1133"HIGHWAY) FROM THE JUNCTION OF INTERSTATE HIGHWAY 10 IN NEW ORLEANS, IN
BH1133*THE CONCRETE DECK OF THE HIGHWAY BRIDGE SPANNING CHEF MENTEUR PASS,
BH1133"75.3 M (247.0 FT) SOUTHWEST OF THE NORTHEAST END OF THE BRIDGE, 2.7 M
BH1133"(8.9 FT) NORTHWEST OF AND LEVEL WITH THE HIGHWAY CENTERLINE, 0.8 M
BH1133"(2.6 FT) NORTHEAST OF THE NORTHEAST END OF THE STEEL SPAN OF THE
BH1133"BRIDGE, AND 0.1 M (0.3 FT) SOUTHEAST OF THE SOUTHEAST EDGE OF THE
BH1133*NORTHWEST BRIDGE RAIL.

BH1133

BH1133 STATION RECOVERY (2006)

BH1133

BH1133"RECOVERY NOTE BY LOUISIANA GEODETIC SURVEY 2006 (JCP)

BH1133"THE STATION IS LOCATED IN ORLEANS PARISH AT CHEF MENTEUR, CHEF MENTEUR
BH1133"PASS, 13 MILES NE OF CHALMETTE, AND 14.3 MILES SSW OF SLIDELL.
BH1133"OWNERSHIP - LADOT - CHEF MENTEUR PASS, HIGHWAY 90 BRIDGE.

BH1133"

BH1133"TO REACH THE STATION FROM THE INTERSECTION OF I1-10 AND HIGHWAY 433 IN
BH1133"SLIDELL, GO 6.4 MILES SE ALONG HIGHWAY 433 TO THE JUNCTION OF HIGHWAYS
BH1133"433 AND 406, THENCE 9.67 MILES SW ALONG HIGHWAY 90 TO THE MARK ON THE
BH1133"RIGHT. ALTERNATELY, PROCEED 9.9 MILES NE ALONG HIGHWAY 90 FROM THE
BH1133" INTERSECTION OF I1-510 AND HIGHWAY 90 IN MICHOUD. THE STATION IS A
BH1133"BRASS BENCHMARK DISK SET IN CONCRETE BRIDGE DECK AT THE NE END OF THE
BH1133"U.S. HIGHWAY 90 BRIDGE OVER CHEF MENTEUR PASS, 247 FEET SW OF THE NE
BH1133"END OF THE BRIDGE, 9 FEET NW OF THE BRIDGE ROADWAY CENTERLINE, 2.5
BH1133"FEET NE OF THE NE END OF THE STEEL SPAN OF THE BRIDGE, 0.5 FEET SE OF
BH1133"THE SE FACE OF THE NW CONCRETE GUARD RAIL BASE.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006

AF9593 * FekKkk
AF9593 HT_MOD - This is a Louilsiana Height Modernization Survey Station.
AF9593 CORS - This is a GPS Continuously Operating Reference Station.
AF9593 DESIGNATION - ENGLISH TURN 2 CORS ARP

AF9593 CORS_ID -  ENG2

AF9593 PID - AF9593

AF9593 STATE/COUNTY- LA/PLAQUEMINES

AF9593 USGS QUAD - CHALMETTE (1994)

AF9593

AF9593 *CURRENT SURVEY CONTROL

AF9593
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AF9593* NAD 83(CORS)- 29 52 45.04451(N) 089 56 31.48474(W) ADJUSTED
AF9593* NAVD 88 - 8.63 **(meters) 28.3 **(feet) GPS 0OBS(2004.65)
AF9593 **This station is located in a subsidence area (see below).

AF9593

AF9593 EPOCH DATE - 2002.00

AF9593 X - 5,595.314 (meters) COMP

AF9593 Y - -5,534,923.260 (meters) COMP

AF9593 Z - 3,158,759.288 (meters) COMP

AF9593 ELLIP HEIGHT-
AF9593 GEOID HEIGHT-
AF9593

AF9593 HORZ ORDER -
AF9593 ELLP ORDER -
AF9593

AF9593_ITRF positions
AF9593.The coordinates

-17.19 (meters)
-25.82 (meters)

SPECIAL (CORS)
SPECIAL (CORS)

are available for this station.
were established by GPS observations

AF9593._.and adjusted by the National Geodetic Survey in October 2005..
AF9593.The coordinates are valid at the epoch date displayed above.
for horizontal control is a decimal equivalence

AF9593.The epoch date
AF9593.0f Year/Month/D
AF9593

ay -

(10/?2/05) GPS OBS
GEOIDO3

AF9593 ** Due to the variability of land subsidence, the orthometric, ellipsoid,
AF9593 ** and geoid heights are valid at the date of observation. These heights

AF9593 ** must always

be validated when used as control.

AF9593 ** The orthometric height was determined by GPS observations using
AF9593 ** precise GPS observation and processing techniques and a new

AF9593 ** realization

of GEOIDO3. It supersedes the leveled height previously

AF9593 ** determined for this station.
AF9593 ** The geoid height was determined by a new realization of GEOIDO3 for the

AF9593 ** epoch indicated which incorporates improved geoid heights for the

AF9593 ** Southern Lou
AF9593 ** (see www.ngs

isiana Subsidence area.
.noaa.gov/PC_PROD/GEOQOID03/).

AF9593.The orthometric height was determined by GPS observations and a
AF9593_high-resolution geoid model using precise GPS observation and

AF9593.processing tech
AF9593
AF9593.The PID for the
AF9593
AF9593.The XYZ, and po
AF9593

niques.
CORS L1 Phase Center is CQ5984.

sition/ellipsoidal ht. are equivalent.

AF9593.The ellipsoidal height was determined by GPS observations

AF9593.and is referenc
AF9593

AF9593.The geoid heigh
AF9593

AF9593;
AF9593;SPC LA S
AF9593;SPC LA S
AF9593

AF9593!
AF9593ISPC LA S
AF9593

AF9593

AF9593

AF9593 NAD 83(CORS)-
AF9593 NAD 83(CORS)-
AF9593 ELLIP H (03777
AF9593 NAD 83(CORS)-
AF9593 NAD 83(CORS)-
AF9593 ELLIP H (087?77
AF9593 ELLIP H (08777
AF9593

ed to NAD 83.

t was determined by GEOIDO3.

North East Units Scale Factor Converg.
153,690.042 1,134,386.275 MT 0.99992799
504,231.41 3,721,732.30 sSFT 0.99992799

Elev Factor x Scale Factor
1.00000270 x 0.99992799

SUPERSEDED SURVEY CONTROL

29 52 45.04458(N) 089 56 31.48453(W)
29 52 45.04424(N) 089 56 31.48517(W)
/02) -17.17  (m)
29 52 45.04427(N) 089 56 31.48457(W)
29 52 45.04427(N) 089 56 31.48457(W)
/96) -17.17  (m)
/96) -17.17  (m)

Combined Factor
0.99993069

AD(2002.
AD(2002.
GP(2002.
AD(1997.
AD(1996.
GP(1997.
GP(1996.

AF9593.Superseded values are not recommended for survey control.

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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AF9593_NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
AF9593.See file dsdata.txt to determine how the superseded data were derived.
AF9593

AF9593 U.S. NATIONAL GRID SPATIAL ADDRESS: 16RBU1583709034(NAD 83)

AF9593 MARKER: STATION IS THE ANTENNA REFERENCE POINT OF THE GPS ANTENNA
AF9593

AF9593 STATION DESCRIPTION

AF9593

AF9593"DESCRIBED BY NATIONAL GEODETIC SURVEY 2005

AF9593"STATION IS A GPS CORS. LATEST INFORMATION INCLUDING POSITIONS AND
AF9593"VELOCITIES ARE AVAILABLE IN THE COORDINATE AND LOG FILES ACCESSIBLE
AF9593"BY ANONYMOUS FTP OR THE WORLDWIDE WEB.

AF9593* FTP CORS.NGS.NOAA_GOV: CORS/COORD AND CORS/STATION_LOG

AF9593* HTTP://WWW_NGS.NOAA_.GOV UNDER PRODUCTS AND SERVICES.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006

AU2028 HT_MOD - This is a Louisiana Height Modernization Survey Station.
AU2028 DESIGNATION - G 358

AU2028 PID - AuU2028

AU2028 STATE/COUNTY- LA/LAFOURCHE

AU2028 USGS QUAD - GOLDEN MEADOW (1994)

AU2028

AU2028 *CURRENT SURVEY CONTROL

AU2028

AU2028* NAD 83(1992)- 29 27 38.86103(N) 090 18 31.16586(W) ADJUSTED
AU2028* NAVD 88 - 0.82 **(meters) 2.7 **(feet) LEVELING(2004.65)

AU2028 **This station is located in a subsidence area (see below).
AU2028 **This station is included in the VTDP model (see below).

AU2028

AU2028 EPOCH DATE - 2004 .65

AU2028 X - -29,940.604 (meters) COMP
AU2028 Y - -5,557,796.012 (meters) COMP
AU2028 Z - 3,118,459.943 (meters) COMP
AU2028 LAPLACE CORR- 0.95 (seconds) DEFLEC99
AU2028 ELLIP HEIGHT- -23.97 (meters) (06/22/05) GPS 0OBS
AU2028 GEOID HEIGHT- -24.79 (meters) GEOIDO3
AU2028 DYNAMIC HT - 0.82 (meters) 2.7 (feet) COMP
AU2028 MODELED GRAV- 979,289.0 (mgal) NAVD 88
AU2028

AU2028 HORZ ORDER - B

AU2028 VERT ORDER - THIRD

AU2028 ELLP ORDER - FOURTH CLASS 1

AU2028

AU2028.The horizontal coordinates were established by GPS observations

AU2028.and adjusted by the National Geodetic Survey in June 2005..

AU2028.The horizontal coordinates are valid at the epoch date displayed above.
AU2028.The epoch date for horizontal control is a decimal equivalence

AU2028.0ofF Year/Month/Day.

AU2028

AU2028 ** Due to the variability of land subsidence, the orthometric, ellipsoid,
AU2028 ** and geoid heights are valid at the date of observation. These heights
AU2028 ** must always be validated when used as control.

AU2028 ** The orthometric height was determined with a Vertical Time-dependent
AU2028 ** Positioning (VTIDP) model and has been validated through GPS observations
AU2028 ** for the epoch indicated (see www.ngs.noaa.gov/heightmod/VTDP).

AU2028 ** The geoid height was determined by a new realization of GEOIDO3 for the
AU2028 ** epoch indicated which incorporates improved geoid heights for the
AU2028 ** Southern Louisiana Subsidence area

AU2028 ** (see www.ngs.-noaa.gov/PC_PROD/GEOID03/).

AU2028.The orthometric height was determined by differential leveling.

AU2028.The vertical network tie was performed by a horz. field party for horz.
AU2028.0bs reductions. Reset procedures were used to establish the elevation.
AU2028
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AU2028.The

AU2028

AU2028.The

AU2028

AU2028.The
AU2028.and

AU2028

AU2028.The

AU2028

AU2028.The

geoid height was determined by GEOIDO3.

ellipsoidal height was determined by GPS observations
is referenced to NAD 83.

dynamic height is computed by dividing the NAVD 88

AU2028.geopotential number by the normal gravity value computed on the
AU2028.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
AU2028.degrees latitude (g = 980.6199 gals.).

AU2028

AU2028.The modeled gravity was interpolated from observed gravity values.

AU2028
AU2028;

AU2028;SPC LA S
AU2028;SPC LA S
AU2028;UTM 15

AU2028
AU2028!

AU2028!ISPC LA S
AU2028TUTM 15

AU2028
AU2028
AU2028
AU2028
AU2028
AU2028
AU2028

North East Un
106,944 .590 1,099,392.966
350,867.38 3,606,925.09 s
- 3,262,055.950 761,015.452

Elev Factor x Scale Factor
1.00000376 x 0.99996986
1.00000376 x 1.00044073

its
MT
FT
MT

Scale Factor Converg
0.99996986 +0 30 4
0.99996986 +0 30 4
1.00044073 +1 19 2

Combined Factor
0.99997362
1.00044450

SUPERSEDED SURVEY CONTROL

NAVD 88 (02/14/94)  1.005 (m)
NAVD 88 (06/15/91)  1.068 (m)
NGVD 29 (??/2?2/2?)  1.046 (m)

3.30
3.50
3.43

() READJUSTED 3
(F) UNKNOWN 1
(f) ADJUSTED 1

AU2028.Superseded values are not recommended for survey control.
AU2028.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
AU2028.See file dsdata.txt to determine how the superseded data were derived.

AU2028

AU2028_U.S. NATIONAL GRID SPATIAL ADDRESS: 15RYN6101562056(NAD 83)
AU2028_MARKER:
AU2028_SETTING: 49 = STAINLESS STEEL ROD W/O SLEEVE (10 FT.+)
AU2028_SP_SET: STAINLESS STEEL ROD
AU2028_STAMPING: G 358 1982
AU2028_MARK LOGO: NGS
AU2028_PROJECTION: FLUSH
AU2028_MAGNETIC:
AU2028_STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL
AU2028_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
AU2028+SATELLITE: SATELLITE OBSERVATIONS - January 24, 2006
AU2028_ROD/PIPE-DEPTH: 21.9 meters

AU2028
AU2028
AU2028
AU2028
AU2028
AU2028
AU2028
AU2028
AU2028
AU2028

HISTORY
HISTORY
HISTORY
HISTORY
HISTORY
HISTORY

= METAL ROD

I = MARKER IS A STEEL ROD

- Date Condition Report By
- 1982 MONUMENTED NGS

- 19930224 GOOD NGS

- 20040413 GOOD NGS

- 20051010 GOOD NGS

- 20060124 GOOD 3001

STATION DESCRIPTION

AU2028"DESCRIBED BY NATIONAL GEODETIC SURVEY 1982
AU2028"3.2 KM (2.0 MI) NW FROM GALLIANO.

AU2028"THE MARK
AU2028"3.2 KILOMETERS (2.0 MILES) NORTHWEST ALONG STATE HIGHWAY 308 FROM THE
AU2028"JUNCTION OF THE BAYOU BRIDGE AND EAST 128TH STREET IN GALLIANO, TO THE
AU2028"MARK ON THE RIGHT, AT THE SOUTH CORNER OF THE PROPERTY OF THE STAGE

IS ABOVE LEVEL WITH HIGHWAY.

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

X, Y, and Z were computed from the position and the ellipsoidal ht.

Laplace correction was computed from DEFLEC99 derived deflections.

4.5
4.5
7.9

2
2
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AU2028"COACH LOUNGE, 8.53 METERS (28.0 FEET) NORTHEAST OF THE CENTER LINE OF
AU2028°THE HIGHWAY, 11.07 METERS (36.3 FEET) SOUTH OF THE CORNER OF THE
AU2028"BUILDING, 0.51 METER (1.7 FEET) WEST OF THE SOUTHWEST END OF A 3-FOOT
AU2028"HIGH METAL PIPE PROPERTY LINE FENCE, 0.91 METER (3.0 FEET) NORTHWEST
AU2028"0OF A POWER POLE WITH TWO TRANSFORMERS.

AU2028

AU2028 STATION RECOVERY (1993)

AU2028

AU2028"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1993

AU202879.3 KM (5.75 MI) NORTHWESTERLY ALONG STATE HIGHWAY 308 FROM THE
AU2028"JUNCTION OF STATE HIGHWAY 1 IN GOLDEN MEADOW, 11.1 M (36.4 FT)
AU2028"SOUTHWEST OF THE SOUTH CORNER OF AN ABANDONED BUILDING, 8.5 M (27.9
AU2028°FT) NORTHEAST OF THE CENTERLINE OF THE HIGHWAY, 0.7 M (2.3 FT)
AU2028"NORTHWEST OF A UTILITY LIGHT POLE WITH 2 TRANSFORMERS ATTACHED, 0.4 M
AU20287 (1.3 FT) NORTH-NORTHWEST OF THE SOUTHWEST END OF A FENCE, AND 0.3 M
AU2028" (1.0 FT) BELOW THE LEVEL OF THE HIGHWAY. NOTE--ACCESS TO THE DATUM
AU2028"POINT IS THROUGH A 5-INCH LOGO CAP.

AU2028

AU2028 STATION RECOVERY (2004)

AU2028

AU2028"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2004 (KLF)
AU2028"RECOVERED AS DESCRIBED

AU2028

AU2028 STATION RECOVERY (2005)

AU2028

AU2028"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2005 (KLF)
AU2028"RECOVERED AS DESCRIBED.

AU2028

AU2028 STATION RECOVERY (2006)

AU2028

AU2028"RECOVERY NOTE BY 3001, INC 2006 (JCP)

AU2028"RECOVERED AS DESCRIBED.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006

AU2110 falolel

AU2110 HT_MOD - This is a Louilsiana Height Modernization Survey Station.
AU2110 DESIGNATION - G 365

AU2110 PID - Au2110

AU2110 STATE/COUNTY- LA/JEFFERSON

AU2110 USGS QUAD - NEW ORLEANS WEST (1992)

AU2110

AU2110 *CURRENT SURVEY CONTROL

AU2110

AU2110* NAD 83(1992)- 29 54 39.52074(N) 090 12 46.30724(W) ADJUSTED
AU2110* NAVD 88 - 0.24 **(meters) 0.8 **(feet) GPS OBS(2004.65)

AU2110 **This station is located in a subsidence area (see below).
AU2110

AU2110 EPOCH DATE - 2004.65

AU2110 X - -20,556.547 (meters) COMP
AU2110 Y - -5,533,123.639 (meters) COMP
AU2110 Z - 3,161,810.933 (meters) COMP
AU2110 LAPLACE CORR- -0.08 (seconds) DEFLEC99
AU2110 ELLIP HEIGHT- -25.72 (meters) (06/22/05) GPS OBS
AU2110 GEOID HEIGHT- -25.97 (meters) GEOIDO3
AU2110 DYNAMIC HT - 0.24 (meters) 0.8 (feet) COMP
AU2110 MODELED GRAV- 979,313.4 (mgal) NAVD 88
AU2110 OBS GRAVITY - 979,310.0 (mgal) GRAV_O0BS
AU2110

AU2110 HORZ ORDER - B

AU2110 VERT ORDER - FIRST CLASS 11 (See Below)

AU2110 ELLP ORDER - FOURTH CLASS 1

AU2110

AU2110.The horizontal coordinates were established by GPS observations
AU2110.and adjusted by the National Geodetic Survey in June 2005..
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AU2110.The horizontal coordinates are valid at the epoch date displayed above.

AU2110.The epoch date for horizontal control is a decimal equivalence

AU2110.0F Year/Month/Day.

AU2110

AU2110 ** Due to the variability of land subsidence, the orthometric, ellipsoid,
AU2110 ** and geoid heights are valid at the date of observation. These heights
AU2110 ** must always be validated when used as control.

AU2110 ** The orthometric height was determined by GPS observations using
AU2110 ** precise GPS observation and processing techniques and a new

AU2110 ** realization of GEOIDO3. It supersedes the leveled height previously
AU2110 ** determined for this station.

AU2110 ** The geoid height was determined by a new realization of GEOIDO3 for the
AU2110 ** epoch indicated which Incorporates improved geoid heights for the
AU2110 ** Southern Louisiana Subsidence area.

AU2110 ** (see www.ngs.noaa.gov/PC_PROD/GEOID03/).

AU2110.The orthometric height was determined by GPS observations and a
AU2110.high-resolution geoid model using precise GPS observation and
AU2110.processing techniques. It supersedes the leveled height previously
AU2110.determined for this station.

AU2110.The vertical order pertains to the first NAVD 88 superseded value.
AU2110

AU2110.The X, Y, and Z were computed from the position and the ellipsoidal ht.
AU2110

AU2110.The Laplace correction was computed from DEFLEC99 derived deflections.
AU2110

AU2110.The ellipsoidal height was determined by GPS observations

AU2110.and is referenced to NAD 83.

AU2110

AU2110.The geoid height was determined by GEOIDO3.

AU2110

AU2110.The dynamic height is computed by dividing the NAVD 88
AU2110.geopotential number by the normal gravity value computed on the
AU2110.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
AU2110.degrees latitude (g = 980.6199 gals.).

AU2110

AU2110.The modeled gravity was interpolated from observed gravity values.
AU2110.The observed gravity was obtained from relative gravimeter ties
AU2110.to the IGSN71 gravity network.

AU2110

AU2110; North East Units Scale Factor Converg.
AU2110;SPC LA S 156,927.889 1,108,196.737 MT 0.99992697 +0 33 36.9
AU2110;SPC LA S 514,854.25 3,635,808.79 sFT 0.99992697 +0 33 36.9
AU2110;UTM 15 3,312,186.525 769,106.240 MT 1.00049359 +1 23 26.4

AU2110

AU2110! - Elev Factor x Scale Factor = Combined Factor
AU2110!'SPC LA S - 1.00000404 x 0.99992697 = 0.99993101

AU2110'UTM 15 - 1.00000404 x 1.00049359 = 1.00049763

AU2110

AU2110 SUPERSEDED SURVEY CONTROL

AU2110

AU2110 NAVD 88 (12/05/96) 0.342 (m) 1.12 () ADJUSTED 12
AU2110 NAVD 88 (02/14/94) 0.313 (m) 1.03 () UNKNOWN 12
AU2110 NAVD 88 (06/15/91) 0.371 (m) 1.22 () UNKNOWN 12
AU2110 NGVD 29 (?2/?2/2?) 0.407 (m) 1.34 () ADJUSTED 12
AU2110

AU2110.Superseded values are not recommended for survey control.

AU2110.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
AU2110.See file dsdata.txt to determine how the superseded data were derived.
AU2110

AU2110_U.S. NATIONAL GRID SPATIAL ADDRESS: 15RYP6910612187(NAD 83)
AU2110_MARKER: 1 = METAL ROD

AU2110_SETTING: 59 = STAINLESS STEEL ROD IN SLEEVE (10 FT.+)
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AU2110_SP_SET: STAINLESS STEEL ROD IN SLEEVE

AU2110_STAMPING: G 365 1984

AU2110_MARK LOGO: NGS

AU2110_PROJECTION: FLUSH

AU2110_MAGNETIC: I = MARKER IS A STEEL ROD

AU2110_STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL
AU2110_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
AU2110+SATELLITE: SATELLITE OBSERVATIONS - January 08, 2006
AU2110_ROD/PIPE-DEPTH: 32.9 meters

AU2110_SLEEVE-DEPTH : 9.10 meters

AU2110

AU2110 HISTORY - Date Condition Report By
AU2110 HISTORY - 1984 MONUMENTED NGS
AU2110 HISTORY - 1984 GOOD LA-051
AU2110 HISTORY - 19941122 GOOD NGS
AU2110 HISTORY - 20040413 GOOD NGS
AU2110 HISTORY - 20060108 GOOD 3001
AU2110

AU2110 STATION DESCRIPTION
AU2110

AU2110"DESCRIBED BY NATIONAL GEODETIC SURVEY 1984

AU211070.24 KM (0.15 MI) WEST FROM AVONDALE.

AU211070.24 KM (0.15 MI) WEST ALONG U.S. HIGHWAY 90 FROM THE JUNCTION OF
AU2110"AVONDALE GARDEN ROAD IN AVONDALE. INSIDE THE ENTRANCE OF THE REST
AU21107"LAWN CEMETARY GROUNDS AND IN THE MIDDLE OF A GRASSY MEDIAN, 3.0 METERS
AU21107 (9.9 FT)NORTH OF THE NORTH FACE OF THE CENTER BRICK PIER OF THE
AU2110"ENTRANCE FENCE, 9.1 METERS (30.0 FT) WEST OF THE CENTER OF A PAVED
AU2110"ENTRANCE ROAD TO THE CEMETARY AND AN IRONGATE, 9.4 METERS (30.7 FT)
AU2110"EAST OF THE CENTER OF A ENTRANCE ROAD AND AN IRONGATE, 4.7 METERS
AU21107(15.5 FT) SOUTH OF A 4 INCH CEDAR TREE, 24.9 METERS (81.6 FT) SOUTH OF
AU2110"A METAL FLAG POLE, 4.6 METERS (15.2 FT) WEST OF THE WEST FACE OF A 1
AU2110°FOOT HIGH BRICK ENTRANCE FENCE, 5.1 METERS (16.7 FT) EAST OF THE EAST
AU2110"FACE OF A 1 FOOT HIGH ENTRANCE FENCE AND 39.0 METERS (128.0 FT) NORTH
AU21107"0OF CENTERLINE OF U.S. HIGHWAY 90 WESTBOUND. NOTE, DRIVEN TO REQUIRED
AU2110"DRIVING RATE.

AU2110"THE MARK 1S 0.15 M ABOVE CEMETARY ENTRANCE ROAD..

AU2110

AU2110 STATION RECOVERY (1984)

AU2110

AU2110"RECOVERY NOTE BY JEFFERSON PARISH LOUISIANA 1984

AU2110"RECOVERED IN GOOD CONDITION.

AU2110

AU2110 STATION RECOVERY (1994)

AU2110

AU2110"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1994 (GAS)

AU2110°5.7 KM (3.55 MI) WESTERLY ALONG U.S. HIGHWAY 90 FROM THE TRAFFIC
AU2110"CIRCLE AT THE SOUTH END OF THE HUEY P LONG BRIDGE IN BRIDGE CITY, 40.5
AU2110"M (132.9 FT) NORTH OF THE CENTERLINE OF THE WESTBOUND LANES OF THE
AU2110"HIGHWAY, 12.0 M (39.4 FT) SOUTH OF A FLAG POLE, 9.3 M (30.5 FT) EAST
AU2110"0OF THE CENTER OF A ROAD, 9.2 M (30.2 FT) WEST OF THE CENTER OF THE
AU2110"ENTRANCE TO THE REST LAWN CEMETERY, 3.0 M (9.8 FT) NORTH OF THE NORTH
AU2110"FACE OF A BRICK PILLAR IN THE MEDIAN OF THE ENTRANCE, AND 0.5 M (1.6
AU2110°FT) BELOW THE LEVEL OF THE HIGHWAY. NOTE--ACCESS TO THE DATUM POINT
AU2110" IS THROUGH A 5-INCH LOGO CAP.

AU2110

AU2110 STATION RECOVERY (2004)

AU2110

AU2110"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2004 (KLF)

AU211075.7 KM (3.55 MI) WEST ALONG US HWY 90 FROM THE HUEY LONG BRIDGE IN
AU2110°BRIDGE CITY, 0.24KM (0.15 MI) WEST ALONG US 90 FROM THE JUNCTION OF
AU2110"AVONDALE GARDEN ROAD IN AVONDALE. THE MARK IS LOCATED INSIDE THE
AU2110"ENTRANCE OF THE REST LAWN CEMENTARY GARDENS IN THE APPROX CENTER OF
AU2110"THE GRASSY MEDIAN. THE MARK IS APPROX. 40 MTR N OF THE WEST BOUND

11-35-48 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



AU2110"LANES OF US 90, IT 10 FT NORTH OF THE FACE OF THE CENTER BRICK
AU2110"PILLAR, 16 FT ESE OF THE NE CORNER OF THE NW BRICK PILLAR, 17 FT ENE
AU2110"0OF THE NE CORNER OF THE SW BRICK PILLAR, 16.6 FT WSW OF THE NW CORNER
AU211070OF THE NE BRICK PILLAR, 16.7 FT WNW OF OF THE SW BRICK PILLAR, AND
AU2110"39.4 FT S OF THE FLAGPOLE.

AU2110

AU2110 STATION RECOVERY (2006)

AU2110

AU2110"RECOVERY NOTE BY 3001, INC 2006 (JCP)

AU2110"RECOVERED AS DESCRIBED.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006

DH7121 stk

DH7121 HT_MOD - This is a Louisiana Height Modernization Survey Station.
DH7121 CORS - This is a GPS Continuously Operating Reference Station.
DH7121 DESIGNATION - GRAND ISLE CORS ARP

DH7121 CORS_ID - GRIS

DH7121 PID - DH7121

DH7121 STATE/COUNTY- LA/JEFFERSON

DH7121 USGS QUAD - BARATARIA PASS (1993)

DH7121

DH7121 *CURRENT SURVEY CONTROL

DH7121

DH7121* NAD 83(CORS)- 29 15 55.88303(N) 089 57 26.26266(W) ADJUSTED
DH7121* NAVD 88 - 8.40 **(meters) 27.6 **(feet) GPS 0OBS(2004.65)

DH7121 **This station is located In a subsidence area (see below).
DH7121

DH7121 EPOCH DATE - 2002.00

DH7121 X - 4,150.421 (meters) COMP
DH7121 Y - -5,568,495.489 (meters) COMP
DH7121 Z - 3,099,600.510 (meters) COMP
DH7121 ELLIP HEIGHT- -15.60 (meters) (11/??2/05) GPS OBS
DH7121 GEOID HEIGHT- -23.99 (meters) GEOIDO3
DH7121

DH7121 HORZ ORDER - SPECIAL (CORS)

DH7121 ELLP ORDER - SPECIAL (CORS)

DH7121

DH7121_1TRF positions are available for this station.

DH7121.The coordinates were established by GPS observations

DH7121.and adjusted by the National Geodetic Survey in November 2005..
DH7121.The coordinates are valid at the epoch date displayed above.

DH7121.The epoch date for horizontal control is a decimal equivalence

DH7121.of Year/Month/Day.

DH7121

DH7121 ** Due to the variability of land subsidence, the orthometric, ellipsoid,
DH7121 ** and geoid heights are valid at the date of observation. These heights
DH7121 ** must always be validated when used as control.

DH7121 ** The orthometric height was determined by GPS observations using
DH7121 ** precise GPS observation and processing techniques and a new

DH7121 ** realization of GEOIDO3. It supersedes the leveled height previously
DH7121 ** determined for this station.

DH7121 ** The geoid height was determined by a new realization of GEOIDO3 for the
DH7121 ** epoch indicated which incorporates improved geoid heights for the
DH7121 ** Southern Louisiana Subsidence area.

DH7121 ** (see www.ngs.noaa.gov/PC_PROD/GEOID03/).

DH7121.The orthometric height was determined by GPS observations and a

DH7121 _high-resolution geoid model using precise GPS observation and

DH7121 .processing techniques.

DH7121

DH7121.The PID for the CORS L1 Phase Center is DH7122.

DH7121

DH7121.The XYZ, and position/ellipsoidal ht. are equivalent.

DH7121

DH7121.The ellipsoidal height was determined by GPS observations
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DH7121.and

DH7121

is referenced to NAD 83.

DH7121.The geoid height was determined by GEOIDO3.

DH7121
DH7121;

DH7121;SPC LA S -

DH7121;SPC LA S

DH7121
DH71211!

DH71211SPC LA S

DH7121
DH7121
DH7121

North
85,659.175 1,133,733.344 MT 1.00000748 +0 41 16.9
281,033.48 3,719,590.15 sFT 1.00000748 +0 41 16.9

Elev Factor x Scale Factor
1.00000245 x 1.00000748

SUPE

DH7121.No superseded survey control

DH7121

East Units Scale Factor Converg.

Combined Factor
1.00000993

RSEDED SURVEY CONTROL

is available for this station.

DH7121_U.S. NATIONAL GRID SPATIAL ADDRESS: 16RBT1263241031(NAD 83)
DH7121_MARKER: STATION 1S THE ANTENNA REFERENCE POINT OF THE GPS ANTENNA

DH7121
DH7121
DH7121

STAT

ION DESCRIPTION

DH7121"DESCRIBED BY NATIONAL GEODETIC SURVEY 2005

DH7121"STATION

IS A GPS CORS.

LATES

DH7121"VELOCITIES ARE AVAILABLE IN T
DH7121"BY ANONYMOUS FTP OR THE WORLDWIDE WEB.
FTP CORS.NGS.NOAA.GOV: CORS/COORD AND CORS/STATION_LOG
HTTP://WWW.NGS.NOAA_.GOV UNDER PRODUCTS AND SERVICES.
National Geodetic Survey,

B e e R

This is a Louisiana Height Modernization Survey Station.

DH7121*
DH7121*

AT0200
AT0200
AT0200
AT0200
AT0200
AT0200
AT0200
AT0200
AT0200
AT0200*
AT0200*
AT0200
AT0200
AT0200
AT0200
AT0200
AT0200
AT0200
AT0200
AT0200
AT0200
AT0200
AT0200
AT0200
AT0200
AT0200
AT0200

T INFORMATION INCLUDING POSITIONS AND
HE COORDINATE AND LOG FILES ACCESSIBLE

Retrieval Date = APRIL 13, 2006

HT_MOD -
DESIGNATION -
PID -
STATE/COUNTY-
USGS QUAD -

MILAN 2

AT0200

LA/PLAQUEMINES
PORT SULPHUR (1993)

NAD 83(1992)-
NAVD 88 -
**This station

EPOCH DATE -
X -
Y -
Z -
LAPLACE CORR-
ELLIP HEIGHT-
GEOID HEIGHT-
DYNAMIC HT -
MODELED GRAV-

HORZ ORDER -
VERT ORDER -
ELLP ORDER -

*CURRENT SURVEY CONTROL
29 28 05.74368(N) 089 40 53.72992(W) ADJUSTED
-0.15 **(meters) -0.5 **(feet) GPS 0BS(2004.65)
is located in a subsidence area (see below).
2004.65
30,884.220 (meters) COMP
-5,557,383.217 (meters) COMP
3,119,180.322 (meters) COMP
0.43 (seconds) DEFLEC99
-24.53 (meters) (06/22/05) GPS OBS
-24.39 (meters) GEOIDO3
-0.15 (meters) -0.5 (feet) COMP
979,306.4 (mgal) NAVD 88

B

THIRD (See Below)

FOURTH

CLA

SS 1

AT0200.The horizontal coordinates were established by GPS observations
AT0200.and adjusted by the National Geodetic Survey in June 2005..

AT0200.The horizontal coordinates are valid at the epoch date displayed above.
AT0200.The epoch date for horizontal control is a decimal equivalence
AT0200.0of Year/Month/Day -

AT0200

AT0200 **
AT0200 **
AT0200 **

[1-35-50

Due to the variability of land subsidence, the orthometric, ellipsoid,
and geoid heights are valid at the date of observation. These heights
must always be validated when used as control.
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AT0200 ** The orthometric height was determined by GPS observations using
AT0200 ** precise GPS observation and processing techniques and a new

AT0200 ** realization of GEOIDO3. It supersedes the leveled height previously
AT0200 ** determined for this station.

AT0200 ** The geoid height was determined by a new realization of GEOIDO3 for the
AT0200 ** epoch indicated which incorporates improved geoid heights for the
AT0200 ** Southern Louisiana Subsidence area.

AT0200 ** (see www.ngs.noaa.gov/PC_PROD/GEOID03/).

AT0200.The orthometric height was determined by GPS observations and a
AT0200.high-resolution geoid model using precise GPS observation and
AT0200.processing techniques. It supersedes the leveled height previously
AT0200.determined for this station.

AT0O200.WARNING-GPS observations at this control monument resulted in a GPS
AT0200.derived orthometric height which differed from the leveled height by
AT0200.more than one decimeter (0.1 meter).

AT0200.The vertical order pertains to the first NAVD 88 superseded value.
AT0200

AT0200.The X, Y, and Z were computed from the position and the ellipsoidal ht.
AT0200

AT0200.The Laplace correction was computed from DEFLEC99 derived deflections.
AT0200

AT0200.The ellipsoidal height was determined by GPS observations

AT0200.and is referenced to NAD 83.

AT0200

AT0200.The geoid height was determined by GEOID03.

AT0200

AT0200.The dynamic height is computed by dividing the NAVD 88
AT0200.geopotential number by the normal gravity value computed on the
AT0200.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
AT0200.degrees latitude (g = 980.6199 gals.).

AT0200

AT0200.The modeled gravity was interpolated from observed gravity values.
AT0200

AT0200; North East Units Scale Factor Converg.
AT0200;SPC LA S - 108,482.520 1,160,202.601 MT 0.99996865 +0 49 33.2
ATO0200;SPC LA S - 355,913.07 3,806,431.37 sFT 0.99996865 +0 49 33.2
AT0200;UTM 16 - 3,262,861.970 239,949.682 MT 1.00043452 -1 19 11.7
AT0200

AT0200! - Elev Factor x Scale Factor = Combined Factor
AT0O200!SPC LA S - 1.00000385 x 0.99996865 =  0.99997250
ATO200!UTM 16 - 1.00000385 x 1.00043452 =  1.00043837

AT0200

AT0200: Primary Azimuth Mark Grid Az
AT0200:SPC LA S - MILAN 2 AZ MK 322 05 29.7
AT0200:UTM 16 - MILAN 2 AZ MK 324 14 14.6
AT0200

ATO200 | === === == m |
AT0200] PID Reference Object Distance Geod. Az |
AT0200] dddmmss.s |
AT0200] AT0202 MILAN 2 RM 1 39.715 METERS 13301 |
AT0200] AT0201 MILAN 2 RM 2 27.150 METERS 17659 |
AT0200] AT1151 PORT SULPHUR FREEPORT CO STACK APPROX. 0.7 KM 2490755.2 |
AT0200] AT1157 FREEPORT SULPHUR CO WATER TANK APPROX. 0.9 KM 2941510.4 |
AT0200| DD7445 MILAN 2 AZ MK 3225502.9 |
ATO200 | — === === |
AT0200

AT0200 SUPERSEDED SURVEY CONTROL

AT0200

AT0200 NAD 83(1992)- 29 28 05.73772(N) 089 40 53.72090(W) AD( ) 2
AT0O200 NAD 83(1986)- 29 28 05.74729(N) 089 40 53.72727(W) AD( ) 2
AT0200 NAD 27 - 29 28 04.96471(N) 089 40 53.50130(W) AD( ) 2
AT0200 NAVD 88 (02/14/94) 0.005 (M) 0.02 (f) READJUSTED 3

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

11-35-51

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



AT0200 NAVD 88 (06/15/91)  0.061 (m) 0.20  (F) UNKNOWN 11
AT0200 NGVD 29 (?2/22/??)  0.092 (m) 0.30 (f) ADJUSTED 1 1
AT0200

AT0200.Superseded values are not recommended for survey control.
AT0200.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
AT0200.See file dsdata.txt to determine how the superseded data were derived.
AT0200

ATO0200_U.S. NATIONAL GRID SPATIAL ADDRESS: 16RBT3995062862(NAD 83)
AT0200_MARKER: DS = TRIANGULATION STATION DISK

ATO200_SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT

AT0200_SP_SET: SET IN TOP OF CONCRETE MONUMENT

ATO200_STAMPING: MILAN 2 1966

AT0200_MARK LOGO: CGS

ATO200_MAGNETIC: N = NO MAGNETIC MATERIAL

AT0200_STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO
ATO200+STABILITY: SURFACE MOTION

ATO200_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
ATO200+SATELLITE: SATELLITE OBSERVATIONS - January 24, 2006

AT0200

AT0200 HISTORY - Date Condition Report By
AT0200 HISTORY - 1966 MONUMENTED CGS
AT0200 HISTORY - 1971 GOOD USGS
AT0200 HISTORY - 1971 GOOD NGS
AT0200 HISTORY - 1984 GOOD NGS
AT0200 HISTORY - 20040419 GOOD NGS
AT0200 HISTORY - 20051007 GOOD NGS
AT0200 HISTORY - 20060124 GOOD 3001
AT0200

AT0200 STATION DESCRIPTION
AT0200

ATO200"DESCRIBED BY COAST AND GEODETIC SURVEY 1966 (LMC)
ATO200"STATION IS LOCATED IN PORT SULPHUR, IS IN THE SOUTHEASTERLY CORNER
AT0200"OF GOLF COURSE

ATO200"BELONGING TO FREEPORT SULPHUR COMPANY AND JUST NORTHWEST
ATO200"OF DELTA BANK AND TRUST COMPANY

ATO200"BUILDING.

AT0200"

ATO200"TO REACH FROM THE FREEPORT SULPHUR COMPANY MAIN OFFICE IN PORT
AT0200"SULPHUR, GO

ATO200"SOUTHEAST ON STATE HIGHWAY 23 FOR 0.9 MILE TO SIDE ROAD
ATO200"RIGHT AND STATION AS

ATO200"DESCRIBED.

AT0200"

ATO200"STATION MARK, A STANDARD DISK STAMPED MILAN 2 1966, 1S SET IN
ATO200"THE TOP OF A

AT0O200"CONCRETE CYLINDER WHICH IS SET FLUSH WITH GROUND. THE MARK
ATO200" IS 88 FEET SOUTHWEST OF CENTER

ATO200"OF STATE HIGHWAY 23, 52.5 FEET SOUTH

ATO200"0OF THE SOUTHEAST CORNER OF ELEVATED GOLF GREEN,

AT0200"47.5 FEET WEST OF TREE,

AT0200"51 FEET NORTHWEST OF CENTER OF ROAD AND 28 FEET NORTHWEST OF
AT0200"FENCE.

AT0200"

ATO200"REFERENCE MARK 1, A STANDARD DISK STAMPED MILAN 2 NO 1 1966, 1S
ATO200"SET IN THE TOP OF

AT0O200"A CONCRETE CYLINDER WHICH IS SET FLUSH. THE MARK IS
AT0200"34 FEET SOUTHEAST OF CENTER OF ROAD,

AT0200"5 FEET WEST OF THE NORTHWEST

ATO200"CORNER OF DELTA BANK AND LOAN BUILDING AND 3.5 FEET
ATO200"NORTHWEST OF THE

ATO200"NORTHWEST SIDE OF BANK BUILDING.

AT0200"
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ATO200"REFERENCE MARK 2, A STANDARD DISK STAMPED MILAN 2 NO 2 1966, IS
ATO200"SET IN THE TOP OF

ATO200"A CONCRETE CYLINDER WHICH 1S SET FLUSH WITH THE

ATO200"GROUND. THE MARK 1S 36 FEET

ATO200"SOUTHEAST OF CENTER OF ROAD, 20 FEET NORTHEAST

AT0200"OF CENTER OF REAR DRIVEWAY AND 6 FEET NORTH OF

ATO200" THE NORTHWEST

ATO200"CORNER OF DELTA BANK AND TRUST BUILDING.

ATO0200"

ATO200"AZIMUTH MARK, A STANDARD DISK STAMPED MILAN 2 1966, IS SET IN
ATO200"THE TOP OF A

AT0O200"CONCRETE CYLINDER WHICH IS PROJECTING ABOUT 2 INCHES. THE
ATO200"MARK 1S 88.5 FEET NORTHEAST OF

ATO200"CENTER OF STATE HIGHWAY 23, 44.5 FEET

AT0200"SOUTH OF THE SOUTH PIPE OF A GROUP OF PIPES, 36

ATO200"FEET EAST OF POWER

ATO200"POLE, 15 FEET SOUTHWEST OF CENTER OF LEVEE AND 2.3 FEET SOUTHEAST
ATO200"OF WITNESS POST.

ATO0200"

ATO200"TO REACH AZIMUTH MARK FROM STATION, GO NORTHWEST ON STATE HIGHWAY
AT0200723 FOR 0.3 MILE TO

ATO200"WHERE PIPES CROSS OVER ROAD AND AZIMUTH MARK ON RIGHT.

AT0200"

ATO200"DISTANCE BETWEEN REFERENCE MARK 1 AND 2 IS 90.57 FEET OR 27.603
ATO200"METERS.

AT0200"

ATO200"HEIGHT OF LIGHT ABOVE STATION MARK 30 METERS.

AT0200

AT0200 STATION RECOVERY (1971)

AT0200

ATO200"RECOVERY NOTE BY US GEOLOGICAL SURVEY 1971 (JDS)

ATO200"MILAN 2 AND RM 1 AND 2 FOUND IN GOOD CONDITION. AZ. MK. NOT FOUND.
ATO200"DISTANCES AND DIRECTIONS CHECKED OK. ORIGINAL DESCRIPTION IS

AT0200" ADEQUATE.

AT0200

AT0200 STATION RECOVERY (1971)

AT0200

ATO200"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1971

AT0200"1.1 MI SE FROM PORT SULPHUR.

ATO200"ABOUT 1.1 MILES SOUTHEAST ALONG STATE HIGHWAY 23 FROM THE FIRE STATION
ATO200"AND CEMETERY AT PORT SULPHUR, NEAR THE EAST CORNER OF A GOLF COURSE,
AT02007"88 FEET SOUTHWEST OF THE CENTER LINE OF THE HIGHWAY, 53 FEET NORTHWEST
ATO200"0OF THE CENTER LINE OF A DRIVEWAY WHICH LEADS SOUTHWEST ALONG THE
ATO200"NORTHWEST SIDE OF THE DELTA STATE BANK AND TRUST COMPANY BUILDING, 59
ATO200"FEET SOUTHWEST OF A FIRE HYDRANT, 47 1/2 FEET WEST OF A 12-INCH OAK
ATO200"TREE, 54 1/2 FEET NORTH OF A 14-INCH OAK TREE, 28 FEET NORTHWEST OF A
ATO200"ROW OF CONCRETE FILLED 3-INCH METAL PIPES THAT PROJECT 2 FEET, ABOUT
ATO200"LEVEL WITH THE DRIVEWAY, ABOUT 1 FOOT BELOW THE LEVEL OF THE HIGHWAY,
ATO200"AND SET IN THE TOP OF A CONCRETE POST WHICH IS 0.1 FOOT BELOW THE
AT0200" SURFACE OF THE GROUND.

AT0200

AT0200 STATION RECOVERY (1984)

AT0200

ATO200"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1984

ATO200"RECOVERED IN GOOD CONDITION.

AT0200

AT0200 STATION RECOVERY (2004)

AT0200

ATO200"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2004 (KLF)

ATO200"THE STATION 1S LOCATED IN PORT SULPER NEAR THE SOUTHEAST CORNER OF THE
AT0200"PORT SULPHER GOLF COURSE. OWNERSHIP--PLAQUEMINES PARISH RECREATIONAL
AT0200"DEPARTMENT .

AT0200"
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ATO200"TO REACH THE STATION FROM THE POST OFFICE IN PORT SULPHER GO SOUTHERLY
ATO200"FOR 3.2 MI ON STATE HIGHWAY 23 TO THE STATION ON THE RIGHT NEAR THE
ATO200"SOUTEAST CORNER OF THE PORT SULPHER GOLF COURSE, JUST BEFORE REACHING
ATO200"A GRAVEL ENTRANCE WAY TO THE REGIONS BANK PARKING LOT ON THE RIGHT.
AT0200"

ATO200"THE STATION 1S LOCATED 22.8 M SOUTHWESTR OF THE SOUTHWEST EDGE OF THE
ATO200"HIGHWAY, 19.1 M SOUTH OF THE SOUTHERN MOST 1 OF 2 SUPPORT POSTS FOR A
AT0200"GOLF COURSE SIGN, 10.0 M NORTH OF THE NORTHEAST END OF A CHAIN LINK
ATO200"FENCE, 9.6 M NORTHWEST OF THE NORTHWEST EDGE OF THE REGIONS BANK
ATO200"PARKING LOT, AND ABOUT 0.3 M BELOW THE LEVEL OF THE HIGHWAY.

AT0200

AT0200 STATION RECOVERY (2005)

AT0200

ATO200"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2005 (KLF)

ATO200"RECOVERED AS DESCRIBED WITH THE FOLLOWING CHANGES. 0.65 M SE OF A
ATO200"METAL POST WITH WITNESS SIGN ATTACHED. NOTE--THE GOLF COURSE SIGN
ATO200"PREVIOUSLY REFERENCED TO IS MISSING BUT THE SIGN POST 1S INTACT.
ATO200"NOTE--THE BANK BUILDING PREVIOUSLY REFERENCED TO WAS SEVERELY DAMAGED
AT0200"BY HURRICANE KATRINA.

AT0200

AT0200 STATION RECOVERY (2006)

AT0200

ATO200"RECOVERY NOTE BY 3001, INC 2006 (JCP)

ATO200"THE STATION 1S LOCATED IN PORT SULPHUR IN THE NORTHEAST CORNER OF A
AT0200"GOLF COURSE, 5 MILES NW OF NAIRN AND 5 MILES SE OF HAPPY JACK ON STATE
ATO200"HIGHWAY 23. OWNERSHIP - PLAQUEMINES PARISH RECREATIONAL DEPARTMENT.
AT0200"TO REACH THE STATION FROM THE POST OFFICE IN PORT SULPHUR, GO SE 3.2
ATO200"MILES ON STATE HIGHWAY 23 TO THE STATION ON THE RIGHT. FOR REFERENCE,
AT0200"THE FREEPORT SULPHUR COMPANY, MAIN OFFICE, 1S 0.9 MILES NW OF THE
ATO200"MARK. THE STATION 1S A BRASS DISK SET IN CONCRETE, STAMPED MILAN 2
AT020071966, 88 FEET SW OF THE CENTERLINE OF HIGHWAY 23, 52.5 FEET SOUTH OF
ATO200"THE SE CORNER OF AN ELEVATED GOLF GREEN, 47.5 FEET WEST OF AN OAK
ATO200"TREE, 51 FEET NW OF A ROAD ON THE WEST SIDE OF THE DELTA STATE BANK.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006

1NN {0 Maiaiaaisisiaiaiaiasisisiiaiaisasisisiaiaiaiasisisiaiaiaiaassisisiiaiaiasisiaiaiaiaiasiaisiaiaiaiaaisisiaiaiaiaiaiaiaiaiaiaiaiaie
BH1160 HT_MOD - This is a Louisiana Height Modernization Survey Station.
BH1160 TIDAL BM - This is a Tidal Bench Mark.

BH1160 DESIGNATION - PIKE RM 3

BH1160 PID - BH1160

BH1160 STATE/COUNTY- LA/ORLEANS

BH1160 USGS QUAD - RIGOLETS (1993)

BH1160

BH1160 *CURRENT SURVEY CONTROL

BH1160

BH1160* NAD 83(1992)- 30 09 59.48640(N) 089 44 15.40588(W) ADJUSTED
BH1160* NAVD 88 - 2.80 **(meters) 9.2 **(feet) GPS 0BS(2004.65)

BH1160 **This station is located in a subsidence area (see below).
BH1160

BH1160 EPOCH DATE - 2004 .65

BH1160 X - 25,274_.213 (meters) COMP
BH1160 VY - -5,518,925.102 (meters) COMP
BH1160 Z - 3,186,335.043 (meters) COMP
BH1160 LAPLACE CORR- -0.37 (seconds) DEFLEC99
BH1160 ELLIP HEIGHT- -23.75 (meters) (04/11/06) GPS OBS
BH1160 GEOID HEIGHT- -26.57 (meters) GEOIDO3
BH1160 DYNAMIC HT - 2.80 (meters) 9.2 (feet) COMP
BH1160 MODELED GRAV- 979,331.2 (mgal) NAVD 88
BH1160 OBS GRAVITY - 979,332.1 (mgal) GRAV_O0BS
BH1160

BH1160 HORZ ORDER - B

BH1160 VERT ORDER - FIRST CLASS 1 (See Below)

BH1160 ELLP ORDER - FOURTH CLASS 11

BH1160
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BH1160.The horizontal coordinates were established by GPS observations
BH1160.and adjusted by the National Geodetic Survey in April 2006..
BH1160.The horizontal coordinates are valid at the epoch date displayed above.

BH1160.The epoch date for horizontal control

BH1160.0f
BH1160
BH1160
BH1160
BH1160
BH1160
BH1160
BH1160
BH1160
BH1160
BH1160
BH1160
BH1160 **

*x

*x

**x

*x

*x

*x

*x

*x

*x

*x

BH1160.processing techniques.

Year/Month/Day .

is a decimal equivalence

Due to the variability of land subsidence, the orthometric, ellipsoid,
and geoid heights are valid at the date of observation. These heights

must always be validated when used as control.

The orthometric height was determined by GPS observations using
precise GPS observation and processing techniques and a new

realization of GEOIDO3.

determined for this station.

It supersedes the leveled height previously

The geoid height was determined by a new realization of GEOIDO3 for the
epoch indicated which incorporates improved geoid heights for the
Southern Louisiana Subsidence area.

(see www.ngs.noaa.gov/PC_PROD/GEQOID03/).
BH1160.The orthometric height was determined by GPS observations and a
BH1160.high-resolution geoid model using precise GPS observation and

BH1160.determined for this station.

BH1160.WARNING-GPS observations at this control

monument resulted

It supersedes the leveled height previously

in a GPS

BH1160.derived orthometric height which differed from the leveled height by
BH1160.more than one decimeter (0.1 meter).
BH1160.The vertical order pertains to the first NAVD 88 superseded value.

BH1160

BH1160.This Tidal Bench Mark is designated as VM 7156
BH1160.by the Center for Operational Oceanographic Products and Services.

BH1160
BH1160.The
BH1160
BH1160.The
BH1160
BH1160.The
BH1160.and
BH1160
BH1160.The
BH1160
BH1160.The

BH1160

X, Y, and Z were computed from the position and the ellipsoidal ht.

Laplace correction was computed from DEFLEC99 derived deflections.

ellipsoidal height was determined by GPS observations
is referenced to NAD 83.

geoid height was determined by GEOIDO3.

dynamic height is computed by dividing the NAVD 88
BH1160.geopotential number by the normal gravity value computed on the
BH1160.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
BH1160.degrees latitude (g = 980.6199 gals.).

BH1160.The modeled gravity was interpolated from observed gravity values.
BH1160.The observed gravity was obtained from relative gravimeter ties
BH1160.to the IGSN71 gravity network.

BH1160
BH1160;
BH1160;SPC
BH1160;SPC
BH1160;SPC

BH1160;SPC
BH1160;UTM
BH1160
BH1160!
BH1160!SPC
BH1160!1SPC
BH11601UTM
BH1160
BH1160
BH1160

LA S
LA S
MS E

MS E
16

LA S
MS E
16

BH1160 NAD 83(1992)-

North

East

185,795.039 1,153,691.697
3,785,070.18

609,562.56

74,225.675

243,522.07

Elev Factor
1.00000373
1.00000373
1.00000373

3,340,404 .411

X Scale Factor

X
X
X

212,898.034

698,482.97
236,355.514

0.99992991
1.00004357
1.00045763

Units Scale Factor

MT
sFT
MT

skFT
MT

0.99992991 +0
0.99992991 +0
1.00004357 -0

1.00004357 -0
1.00045763 -1

Combined Factor
0.99993364
1.00004730
1.00046136

SUPERSEDED SURVEY CONTROL

30 09 59.48574(N)

089 44 15.40419(W) AD(
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47 52.4
47 52.4
27 16.0

27 16.0
22 35.3
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BH1160 NAD 83(1992)- 30 09 59.48860(N) 089 44 15.40340(W) AD( ) 2
BH1160 NAD 83(1986)- 30 09 59.49961(N) 089 44 15.40082(W) AD( ) 2
BH1160 NAD 27 - 30 09 58.79300(N) 089 44 15.18100(W) AD( ) 2
BH1160 NAVD 88 (12/05/96) 2.929 (m) 9.61 (f) ADJUSTED 11
BH1160 NAVD 88 (02/14/94) 2.930 (m) 9.61  (F) UNKNOWN 11
BH1160 NAVD 88 (06/15/91) 2.938 (m) 9.64 () UNKNOWN 11
BH1160 NGVD 29 (05/21/91) 2.993 (m) 9.82  (f) ADJUSTED 11
BH1160

BH1160.Superseded values are not recommended for survey control.

BH1160.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
BH1160.See file dsdata.txt to determine how the superseded data were derived.
BH1160

BH1160 U.S. NATIONAL GRID SPATIAL ADDRESS: 16RBU3635640404(NAD 83)
BH1160_MARKER: DR = REFERENCE MARK DISK

BH1160_SETTING: 35 = SET IN A MAT FOUNDATION OR CONCRETE SLAB OTHER THAN
BH1160+WITH SETTING: PAVEMENT

BH1160_SP_SET: DISK CENTERED ON A RED CONCRETE

BH1160_STAMPING: PIKE NO 3 1952

BH1160_MARK LOGO: CGS

BH1160_MAGNETIC: N = NO MAGNETIC MATERIAL

BH1160_STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO
BH1160+STABILITY: SURFACE MOTION

BH1160_SATELLITE: THE SITE LOCATION WAS REPORTED AS NOT SUITABLE FOR
BH1160+SATELLITE: SATELLITE OBSERVATIONS - January 06, 2006

BH1160

BH1160 HISTORY - Date Condition Report By

BH1160 HISTORY - 1952 MONUMENTED CGS

BH1160 HISTORY - 1954 GOOD CGS

BH1160 HISTORY - 1963 GOOD CGS

BH1160 HISTORY - 1969 GOOD CGS

BH1160 HISTORY - 1970 GOOD NGS

BH1160 HISTORY - 1977 GOOD NGS

BH1160 HISTORY - 1980 GOOD LADTD

BH1160 HISTORY - 1984 GOOD LA-051

BH1160 HISTORY - 1985 GOOD NGS

BH1160 HISTORY - 1986 GOOD NGS

BH1160 HISTORY - 19901022 GOOD NGS

BH1160 HISTORY - 19930317 GOOD NGS

BH1160 HISTORY - 19941018 GOOD NGS

BH1160 HISTORY - 20060106 GOOD 3001

BH1160

BH1160 STATION DESCRIPTION

BH1160

BH1160"DESCRIBED BY COAST AND GEODETIC SURVEY 1952 (PLB)

BH1160"THE STATION IS LOCATED ABOUT 8 MILES SE. OF SLIDELL NEAR THE S. END
BH1160"0OF THE NEW RIGOLETS BRIDGE ON U.S. HIGHWAY 90 ON THE LAWN OF THE OLD
BH1160"FORT PIKE AND BETWEEN THE MOAT OF THE FORT AND THE HIGHWAY. A
BH1160"STANDARD CAA 36 INCH ROTATING AIRWAY BEACON FLASHING RED AND
BH1160"WHITE, MOUNTED ON A STEEL FRAME TOWER AND ABOUT 70 FEET HIGH.

BH1160*

BH1160"PIKE RM NO. 3 1952 WAS ESTABLISHED IN THE CONCRETE FOUNDATION OF THE
BH1160"BEACON, DIRECTLY UNDER THE BEACON LIGHT.

BH1160"

BH1160"THE BEACON 1S CALLED NEW ORLEANS-ATLANTA AIRWAY BEACON NO. 2.

BH1160

BH1160 STATION RECOVERY (1954)

BH1160

BH1160"RECOVERY NOTE BY COAST AND GEODETIC SURVEY 1954 (RAE)

BH1160"THE ORIGINAL DESCRIPTION 1S ADEQUATE.

BH1160

BH1160 STATION RECOVERY (1963)

BH1160

BH1160"RECOVERY NOTE BY COAST AND GEODETIC SURVEY 1963 (RRG)
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BH1160"THE STEEL TOWER SUPPORTING THE BEACON LIGHT OVER R.M. 3 FOR PIKE HAS
BH1160"BEEN TORN DOWN BUT THE CONCRETE BASE REMAINS AND THE MARK HAS NOT
BH1160"BEEN DISTURBED.

BH1160

BH1160 STATION RECOVERY (1969)

BH1160

BH1160"RECOVERY NOTE BY COAST AND GEODETIC SURVEY 1969

BH1160"23.2 MI E FROM NEW ORLEANS.

BH1160"ABOUT 23.2 MILES EAST ALONG U. S. HIGHWAY 90 FROM THE I 10 OVERPASS

BH1160"OVER U. S. HIGHWAY 90 AT NEW ORLEANS, AT OLD FORT PIKE, 67.5 FEET WEST

BH1160"0F THE STATION MARK, SET ON THE TOP AND ABOUT IN THE CENTER OF A 13
BH1160"1/2 FOOT SQUARE CONCRETE BLOCK WHICH FORMERLY SUPPORTED A BEACON
BH1160"LIGHT, 113 FEET SOUTHEAST OF THE CENTER LINE OF THE HIGHWAY, 83 FEET
BH1160"SOUTH OF BENCH MARK C 193 DESCRIBED AND ABOUT LEVEL WITH THE HIGHWAY.
BH1160

BH1160 STATION RECOVERY (1970)

BH1160

BH1160"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1970

BH1160"RECOVERED IN GOOD CONDITION.

BH1160

BH1160 STATION RECOVERY (1977)

BH1160

BH1160"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1977

BH1160"RECOVERED IN GOOD CONDITION.

BH1160

BH1160 STATION RECOVERY (1980)

BH1160

BH1160"RECOVERY NOTE BY LA TRANSP AND DEV 1980

BH1160"RECOVERED IN GOOD CONDITION.

BH1160

BH1160 STATION RECOVERY (1984)

BH1160

BH1160"RECOVERY NOTE BY JEFFERSON PARISH LOUISIANA 1984

BH1160"RECOVERED IN GOOD CONDITION.

BH1160

BH1160 STATION RECOVERY (1985)

BH1160

BH1160"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1985

BH1160"RECOVERED IN GOOD CONDITION.

BH1160

BH1160 STATION RECOVERY (1986)

BH1160

BH1160"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1986

BH1160"RECOVERED IN GOOD CONDITION.

BH1160

BH1160 STATION RECOVERY (1990)

BH1160

BH1160"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1990

BH1160"37.4 KM (23.2 MI) EASTERLY ALONG U.S. HIGHWAY 90 (CHEF MENTEUR
BH1160"HIGHWAY) FROM THE JUNCTION OF INTERSTATE HIGHWAY 10 IN NEW ORLEANS,
BH1160"AT FORT PIKE HISTORICAL SITE, IN THE CENTER OF A 4.1 M (13.5 FT)
BH1160"SQUARE CONCRETE BLOCK WHICH FORMERLY SUPPORTED A BEACON, 34.4 M
BH1160"(112.9 FT) SOUTHEAST OF THE HIGHWAY CENTERLINE, 20.5 M (67.3 FT) WEST
BH1160"0F TRIANGULATION STATION PIKE, 0.6 M (2.0 FT) ABOVE THE GROUND
BH1160"SURFACE, AND LEVEL WITH THE HIGHWAY.

BH1160

BH1160 STATION RECOVERY (1993)

BH1160

BH1160"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1993

BH1160"37.4 KM (23.25 MI) EASTERLY ALONG U.S. HIGHWAY 90 (CHEF MENTEUR
BH1160"HIGHWAY) FROM THE JUNCTION OF INTERSTATE HIGHWAY 10 IN NEW ORLEANS,
BH1160"NEAR THE CENTER OF A 12 BY 12-FOOT CONCRETE PAD THAT FORMERLY
BH1160"SUPPORTED A BEACON, 34.8 M (114.2 FT) SOUTHEAST OF AND LEVEL WITH THE
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BH1160"CENTERLINE OF THE HIGHWAY, 25.5 M (83.7 FT) SOUTH OF BENCH MARK C
BH1160"193, 24.7 M (81.0 FT) SOUTH-SOUTHEAST OF A WITNESS POST, 20.5 M (67.3
BH1160"FT) WEST OF TRIANGULATION STATION PIKE RESET, 19.4 M (63.6 FT)
BH1160"SOUTHEAST OF A CHAIN-LINK FENCE, AND 2.9 M (9.5 FT) NORTHEAST OF THE
BH1160"SOUTHWEST CORNER OF THE PAD.

BH1160

BH1160 STATION RECOVERY (1994)

BH1160

BH1160"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1994 (GAS)

BH1160"37.0 KM (23.00 MI) EASTERLY ALONG U.S. HIGHWAY 90 (CHEF MENTEUR
BH1160"HIGHWAY) FROM THE JUNCTION OF INTERSTATE HIGHWAY 10 IN NEW ORLEANS,
BH1160"NEAR THE CENTER OF A 12 BY 12-FOOT CONCRETE PAD THAT FORMERLY
BH1160"SUPPORTED A BEACON, 34.8 M (114.2 FT) SOUTHEAST OF AND LEVEL WITH THE
BH1160"HIGHWAY CENTERLINE, 25.5 M (83.7 FT) SOUTH OF BENCH MARK C 193, 24.7 M
BH1160"(81.0 FT) SOUTH-SOUTHEAST OF A WITNESS POST, 20.5 M (67.3 FT) WEST OF
BH1160"TRIANGULATION STATION PIKE RESET, 19.4 M (63.6 FT) SOUTHEAST OF A
BH1160"CHAIN-LINK FENCE, AND 2.9 M (9.5 FT) NORTHEAST OF THE SOUTHWEST CORNER
BH1160"0OF THE PAD.

BH1160

BH1160 STATION RECOVERY (2006)

BH1160

BH1160"RECOVERY NOTE BY 3001, INC 2006 (JCP)

BH1160"THE STATION IS LOCATED IN ORLEANS PARISH AT FORT PIKE ON THE WEST END
BH1160"0OF THE RIGOLETTS BRIDGE 8.0 MILES SE OF SLIDELL. OWNERSHIP - LADOT
BH1160*"

BH1160"TO REACH THE STATION FROM THE INTERSECTION OF 1-10, EXIT 263, AND
BH1160"HIGHWAY 433 IN SLIDELL, GO 6.5 MILES SE ALONG HIGHWAY 433 TO THE
BH1160*JUNCTION OF HIGHWAY 90, TURN RIGHT ON HIGHWAY 90 AND GO 0.95 MILES,
BH1160"CROSSING THE RIGOLETTS BRIDGE TO THE MARK ON THE SOUTH SIDE OF HIGHWAY
BH1160"90. THE STATION IS A BRASS DISK SET IN THE CENTER OF A RED CONCRETE
BH1160"PAD, 114.2 FEET SE OF THE HIGHWAY 90 CENTERLINE,83.7 FEET SOUTH OF THE
BH1160"BENCHMARK C 193, 67.3 FEET WEST OF TRIANGULATION STATION PIKE RESET,
BH1160"9.5 FEET NE OF THE SW CORNER OF THE RED CONCRETE PAD. NOTE THE FENCE
BH1160"MENTIONED IN THE PREVIOUS DESCRIPTIONS WAS DESTROYED DURING THE
BH1160"KATRINA STORM.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006

A} K030V MRaiaiaiaiaiaisisisisisisisisisisisisisisisisisisisisisisisisisisisisisisisisiaisiaiaiaiaiale ialaiaiaiaiale
AT0804 HT_MOD - This is a Louisiana Height Modernization Survey Station.
AT0804 FBN - This is a Federal Base Network Control Station.

AT0804 DESIGNATION - REGGIO 2

AT0804 PID - AT0804

AT0804 STATE/COUNTY- LA/ST BERNARD

ATO804 USGS QUAD - DELACROIX (1994)

AT0804

AT0804 *CURRENT SURVEY CONTROL

AT0804

ATO804* NAD 83(1992)- 29 50 40.71916(N) 089 45 32.43079(W) ADJUSTED
AT0804* NAVD 88 - 1.52 **(meters) 5.0 **(feet) GPS OBS(2004.65)

AT0804 **This station is located in a subsidence area (see below).
AT0804

AT0804 EPOCH DATE - 2004 .65

ATO804 X - 23,288.344 (meters) COMP
ATO804 Y - -5,536,777.168 (meters) COMP
ATO804 Z - 3,155,435.922 (meters) COMP
AT0804 LAPLACE CORR- -0.03 (seconds) DEFLEC99
ATO804 ELLIP HEIGHT- -24_.15 (meters) (06/22/05) GPS OBS
AT0804 GEOID HEIGHT- -25.68 (meters) GEOIDO3
ATO804 OBS GRAVITY - 979,309.8 (mgal) GRAV_O0BS
AT0804

AT0804 HORZ ORDER - B

AT0804 ELLP ORDER - FOURTH CLASS 1

AT0804

AT0804.The horizontal coordinates were established by GPS observations
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AT0804.and

adjusted by the National Geodetic Survey in June 2005..

AT0804.The horizontal coordinates are valid at the epoch date displayed above.

AT0804.The
AT0804.0f
AT0804
AT0804 **
AT0804 **
AT0804 **
AT0804 **
AT0804 **
AT0804 **
AT0804 **
AT0804 **
AT0804 **
AT0804 **
AT0804 **
AT0804.The
AT0804.hig
AT0804.pro
AT0804 .det
AT0804
AT0804.The
AT0804
AT0804.The
AT0804
AT0804.The
AT0804.and
AT0804
AT0804.The
AT0804.The
AT0804.to
AT0804
AT0804;
AT0804;SPC
AT0804;SPC
AT0804;UTM
AT0804
AT0804!
AT0804!1SPC
AT08041UTM
AT0804
AT0804
AT0804
AT0804 NA
AT0804 EL
AT0804 EL
AT0804 EL
AT0804 NA
AT0804 EL
AT0804 NA
AT0804 NA
AT0804 NA
AT0804 NG
AT0804
AT0804 . Sup
AT0804 .NGS
AT0804 .See
AT0804
AT0804_U.S
AT0804_MAR
ATO804_SET

epoch date for horizontal control is a decimal equivalence
Year/Month/Day .

Due to the variability of land subsidence, the orthometric, ellipsoid,
and geoid heights are valid at the date of observation. These heights

must always be validated when used as control.

The orthometric height was determined by GPS observations using
precise GPS observation and processing techniques and a new
realization of GEOIDO3. It supersedes the leveled height previously
determined for this station.

The geoid height was determined by a new realization of GEOIDO3 for the

epoch indicated which incorporates improved geoid heights for the
Southern Louisiana Subsidence area.

(see www.ngs.noaa.gov/PC_PROD/GEOID03/).

orthometric height was determined by GPS observations and a
h-resolution geoid model using precise GPS observation and
cessing techniques. It supersedes the leveled height previously
ermined for this station.

X, Y, and Z were computed from the position and the ellipsoidal ht
Laplace correction was computed from DEFLEC99 derived deflections.

ellipsoidal height was determined by GPS observations
is referenced to NAD 83.

geoid height was determined by GEOIDO3.

observed gravity was obtained from relative gravimeter ties
the IGSN71 gravity network.
North East Units Scale Factor Converg.
LA S - 150,091.312 1,152,121.263 MT 0.99992944 +0 47 13.9
LA S - 492,424 .58 3,779,917.84 SFT 0.99992944 +0 47 13.9
16 - 3,304,766.395 233,434.144 MT 1.00047681 -1 22 25.8
- Elev Factor x Scale Factor = Combined Factor
LA S - 1.00000379 x 0.99992944 = 0.99993323
16 - 1.00000379 x 1.00047681 = 1.00048060

SUPERSEDED SURVEY CONTROL

D 83(1992)- 29 50 40.71916(N) 089 45 32.43101(W) AD( ) B
LIP H (12729/04) -24.13  (m) GP( ) 4
LIP H (06/20/00) -24.12  (m) GP( ) 3
LIP H (01/21/93) -24.10 (m) GP( ) 4
D 83(1992)- 29 50 40.71874(N) 089 45 32.43093(W) AD( ) A
LIP H (09704/92) -24.10  (m) GP( ) 3
D 83(1986)- 29 50 40.73696(N) 089 45 32.43028(W) AD( )1
D 27 - 29 50 39.98989(N) 089 45 32.20535(W) AD( )1
VD 88 (02/14/94) 1.714 (M) 5.62  (f) READJUSTED 3
VD 29 (02/23/90) 1.82 () 6.0  (f) LEVELING 3

erseded values are not recommended for survey control.
no longer adjusts projects to the NAD 27 or NGVD 29 datums.
file dsdata.txt to determine how the superseded data were derived.

- NATIONAL GRID SPATIAL ADDRESS: 16RBU3343404766(NAD 83)
KER: F = FLANGE-ENCASED ROD
TING: 59 = STAINLESS STEEL ROD IN SLEEVE (10 FT.+)

ATO804_SP_SET: STAINLESS STEEL ROD

AT0804_STA

MPING: REGGIO 2 1987

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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ATO804_MARK LOGO: NGS

AT0804_PROJECTION: FLUSH

ATO804_MAGNETIC: I = MARKER IS A STEEL ROD

ATO804_STABILITY: A = MOST RELIABLE AND EXPECTED TO HOLD
ATO804+STABILITY: POSITION/ELEVATION WELL

ATO804_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
ATO804+SATELLITE: SATELLITE OBSERVATIONS - January 24, 2006
ATO804_ROD/PIPE-DEPTH: 20.7 meters

ATO804_SLEEVE-DEPTH : 1 meters

AT0804

AT0804 HISTORY - Date Condition Report By
AT0804 HISTORY - 1987 MONUMENTED LADTD
AT0804 HISTORY - 1988 GOOD BUN-Y
AT0804 HISTORY - 19880920 GOOD LADTD
AT0804 HISTORY - 19890119 GOOD

AT0804 HISTORY - 19910903 GOOD LADTD
AT0804 HISTORY - 19920316 GOOD

AT0O804 HISTORY - 19920330 GOOD

AT0804 HISTORY - 19940620 GOOD LADTD
AT0O804 HISTORY - 19960215 GOOD NGS
AT0804 HISTORY - 19980217 GOOD NGS
ATO804 HISTORY - 19980311 GOOD NGS
AT0804 HISTORY - 20030402 GOOD 3001
ATO804 HISTORY - 20030820 GOOD INDIV
AT0804 HISTORY - 20040419 GOOD NGS
ATO804 HISTORY - 20060124 GOOD 3001
AT0804

AT0804 STATION DESCRIPTION
AT0804

ATO804"DESCRIBED BY LA TRANSP AND DEV 1987 (TLH)

ATO804"THE STATION 1S LOCATED IN THE NORTHEAST END OF REGGIO ON STATE
ATO804"HIGHWAY 46.

AT0804"OWNERSHIP--LOUISIANA DEPARTMENT OF TRANSPORTATION AND DEVELOPMENT.
ATO804"

ATO804"TO REACH THE STATION FROM THE JUNCTION OF STATE HIGHWAYS 300 AND 46
ATO804" IN REGGIO GO NORTHWEST FOR 0.46 KM (0.3 MI) ON HIGHWAY 46 TO THE
ATO804"FAR END OF THE BRIDGE AND THE STATION ON THE RIGHT.

ATO804"

ATO804"THE STATION 1S A STANDARD VERTICAL DATUM POINT ATTACHED TO A
ATO804"STAINLESS STEEL ROD ACCESSED THROUGH A LOGO CAP

ATO0804" STAMPED---REGGIO 2 1987---,

AT0804%7.6 METERS (24.9 FT) NORTHEAST FROM THE CENTER OF THE NORTH BOUND
ATO804"LANES OF THE HIGHWAY,

AT0804"1.1 METERS (5.6 FT) NORTH FROM THE NORTH END OF THE BANNISTER,
AT080470.7 METERS (2.3 FT) NORTHEAST FROM A BRIDGE CURB,

AT0804°0.5 METERS (1.6 FT) WEST FROM THE NORTH CORNER OF THE ABUTMENT WING
AT0804 " AND

AT0804"1.2 METERS (4 FT) NORTH FROM A FIBERGLASS WITNESS POST.

AT0804

ATO804 STATION RECOVERY (1988)

AT0804

ATO804"RECOVERY NOTE BY BURK AND N-Y 1988

AT0804°0.5 KM (0.30 MI) NW FROM REGGIO.

ATO804"LOCATED 0.48 KM (0.30 MI) NORTHWEST ALONG STATE HIGHWAY 46 FROM THE
AT0804"CROSSROADS AT REGGIO, TO THE WEST END OF THE BRIDGE AND THE MARK ON
ATO804"THE RIGHT. IT IS 7.62 M (25.0 FT) NORTH OF THE CENTERLINE OF THE
ATO804"EAST-BOUND LANE, 1.07 M (3.5 FT) NORTHWEST OF THE NORTHWEST END OF
ATO804"THE BANNISTER, 0.67 M (2.2 FT) NORTHEAST OF THE BRIDGE CURB AND 0.46
AT0804"M (1.5 FT) FROM THE NORTH CORNER OF THE ABUTMENT WING. NOTE--ACCESS
AT0804°TO DATUM POINT IS HAD THROUGH A 5-INCH NGS LOGO CAP,

ATO804" (THIS IS A 3-D GPS STATION MARK).

AT0804
AT0804 STATION RECOVERY (1988)
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ATO804

ATO804"RECOVERY NOTE BY LA TRANSP AND DEV 1988

ATO804"THE STATION 1S LOCATED IN THE NORTHWEST EDGE OF REGGIO ON STATE
ATO804"HIGHWAY 46. OWNERSHIP--LOUISIANA DEPARTMENT OF TRANSPORTATION AND
ATO804 "DEVELOPMENT .

AT0O804"TO REACH THE STATION FROM THE JUNCTION OF STATE HIGHWAYS 300 AND 46 IN
ATO804"REGGIO GO NORTHWEST FOR 0.46 KM (0.30 MI) ON HIGHWAY 46 TO THE FAR END
AT0804"0OF THE BRIDGE AND THE STATION ON THE RIGHT.

ATO804"THE STATION IS A STAINLESS STEEL ROD ACCESSED THROUGH A LOGO CAP, 7.6
ATO0804"M (24.9 FT) NORTHEAST FROM THE CENTER OF THE NORTH BOUND LANES OF THE
ATO804"HIGHWAY, 1.1 M (3.6 FT) NORTH FROM THE NORTH END OF THE BANISTER, 0.7
AT0804"M (2.3 FT) NORTHEAST FROM A BRIDGE CURB, 0.5 M (1.6 FT) WEST FROM THE
ATO804"NORTH CORNER OF THE ABUTMENT WING AND 1.2 M (3.9 FT) NORTH FROM A
AT0O804"FIBERGLASS WITNESS POST.

AT0804

AT0804 STATION RECOVERY (1989)

AT0804

ATO804"RECOVERED 1989

ATO804"RECOVERED IN GOOD CONDITION.

ATO804

AT0804 STATION RECOVERY (1991)

ATO804

ATO804"RECOVERY NOTE BY LA TRANSP AND DEV 1991

ATO804"THE STATION 1S LOCATED IN THE NORTHEAST END OF REGGIO ON STATE HIGHWAY
AT0804746. OWNERSHIP--LOUISIANA DEPARTMENT OF TRANSPORTATION AND

ATO804 "DEVELOPMENT.

AT0804"TO REACH THE STATION FROM THE JUNCTION OF STATE HIGHWAYS 46 AND 300 IN
ATO804"REGGIO, GO NORTHWEST FOR 0.3 MI (0.5 KM) ON HIGHWAY 46 TO THE NORTH
ATOB04"END OF A BRIDGE AND THE STATION SET ON THE RIGHT.

ATO804"THE STATION IS 25.0 FT (7.6 M) NORTHEAST FROM THE CENTER OF THE NORTH
ATO804"BOUND LANES OF THE HIGHWAY, 5.5 FT (1.7 M) NORTH FROM THE NORTH END
ATO804°0OF THE BANNISTER, 2.0 FT (0.6 M) NORTHEAST FROM A BRIDGE CURB, 1.5 FT
AT0804" (0.5 M) WEST FROM THE NORTH CORNER OF THE NORTH BOUND BRIDGE
ATO804"ABUTMENT, 1.5 FT (0.5 M) NORTHWEST FROM A FIBERGLASS WITNESS POST,
ATO804"FLUSH WITH THE GROUND AND ABOUT LEVEL WITH THE HIGHWAY.

AT0804

ATO804 STATION RECOVERY (1992)

AT0804

ATO804"RECOVERED 1992

ATO804"RECOVERED IN GOOD CONDITION.

ATO804

AT0804 STATION RECOVERY (1992)

ATO804

AT0804"RECOVERED 1992

ATO804"RECOVERED IN GOOD CONDITION.

ATO804

AT0804 STATION RECOVERY (1994)

ATO804

ATO804"RECOVERY NOTE BY LA TRANSP AND DEV 1994 (SLC)

ATO804"RECOVERED AS DESCRIBED.

AT0804

ATO804 STATION RECOVERY (1996)

AT0804

AT0O804"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1996 (ALG)

ATO804"RECOVERED AS DESCRIBED.

ATO804

AT0804 STATION RECOVERY (1998)

ATO804

ATO804"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1998 (CSM)

ATO804"RECOVERED AS DESCRIBED. NOTE--THE PREVIOUS DESCRIPTION INCORRECTLY
ATO804"STATES THE ROD HAS NO SLEEVE.

AT0804
AT0804 STATION RECOVERY (1998)
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ATO804

ATO804"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1998 (CSM)
ATO804"RECOVERED AS DESCRIBED. NOTE--THE PREVIOUS DESCRIPTION INCORRECTLY
ATO804"STATES THE ROD HAS NO SLEEVE.

ATO804

AT0804 STATION RECOVERY (2003)

ATO804

ATO804"RECOVERY NOTE BY 3001, INC 2003 (MH)

ATO804"THE STATION 1S LOCATED NORTHWEST OF REGGIO ON LA HWY 46, 14.09 MILES
ATO804"SOUTHEAST OF INTERSECTION OF LA HWY 47 AND HWY 39 IN CHALMETTE, LA.
AT08047"6.95 MILES EAST SOUTHEAST OF INTERSECTION OF HWY 39 AND HWY 46 IN ST.
ATO804"BERNARD, 4.83 MILES WEST OF THE END OF HWY 46 IN SHELL BEACH.
ATO0804"

ATO804"OWNERSHIP- LA DEPARTMENT OF TRANSPORTATION AND DEVELOPMENT

ATO804"

ATO804"TO REACH THE STATION FROM THE INTERSECTION OF LA HWY 300 AND HWY 46 IN
ATO804"REGGIO HEAD NORTHWEST FOR 0.3 MILES ON HWY 46, TO THE NORTHEAST
ATO804"CORNER OF A BRIDGE AND THE MARK IS ON THE RIGHT.

ATO804"

ATO804"THE STATION 1S 25.0 FT. NORTHEAST OF CENTERLINE OF NORTH BOUND LANES
ATO804"0OF HWY, 3.6 FT. NORTH FROM NORTH END OF BRIDGE CONCRETE RAIL, 2.1 FT.
ATO804"NORTHEAST OF A CONCRETE CURB, 1.5 FT. NORTHWEST OF A CONCRETE
ATO804"ABUTMENT WING. STATION IS A STAINLESS STEEL ROD ACCESSED THROUGH A
ATO804"LOGO CAP STAMPED- REGGIO2 1987, FLUSH WITH TOP OF LOGO SLEEVE COVER
ATO804"MISSING OTHERWISE IN GOOD CONDITION.

ATO804

AT0804 STATION RECOVERY (2003)

AT0804

ATO804"RECOVERY NOTE BY INDIVIDUAL CONTRIBUTORS 2003 (JCJ)

ATO804"RECOVERED IN GOOD CONDITION.

AT0804

AT0804 STATION RECOVERY (2004)

AT0804

ATO804"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2004 (KLF)
ATO804"RECOVERED AS DESCRIBED

AT0804

ATO804 STATION RECOVERY (2006)

AT0804

ATO804"RECOVERY NOTE BY 3001, INC 2006 (JCP)

ATO804"THE STATION 1S LOCATED ST. BERNARD PARISH NEAR THE COMMUNITY OF
ATO804"REGGIO, 13.95 MILES SE OF CHALMETTE. OWNERSHIP - LOUISIANA DEPARTMENT
ATO804"0OF HWYS.

ATO804"

AT0804"TO REACH THE STATION FROM THE INTERSECTION OF HIGHWAYS 47 AND 39 IN
ATO804"CHALMETTE, GO SE ON HIGHWAY 39 FOR 8.25 MILES TO HIGHWAY 46 ON THE
ATO804"LEFT. TURN LEFT ON HIGHWAY 46 AND GO 7.6 MILES TO THE MARK ON THE
ATOB04"LEFT. THE STATION 1S 25.0 FEET NE OF OF THE HIGHWAY 46 NORTHBOUND
ATO804"LANES, 3.6 FEET NORTH OF THE NORTH END OF THE NW CORNER OF A BRIDGE
ATO804"CONCRETE RAIL, 2.1 FEET NE OF A CONCRETE CURB, 1.5 FEET NW OF A
ATO804"CONCRETE ABUTMENT WINGWALL. THE MARK 1S A STAINLESS STEEL ROD WITH
AT0O804"ACCESS THROUGH A LOGO CAP STAMPED REGGIO 2 1987. NOTE THE COVER 1S
ATO804"MISSING.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006

AF9574 HT_MOD - This is a Louisiana Height Modernization Survey Station.
AF9574 CORS - This is a GPS Continuously Operating Reference Station.
AF9574 DESIGNATION - STENNIS CORS ARP

AF9574 CORS_ID - NDBC

AF9574 PID - AF9574

AF9574 STATE/COUNTY- MS/HANCOCK

AF9574 USGS QUAD - LOGTOWN (1993)

AF9574

AF9574 *CURRENT SURVEY CONTROL

11-35-62 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



AF9574

AF9574* NAD 83(CORS)-

30 21 22.59138(N)
16.88 **(meters)

089 36 36.97621(W)

55.4

ADJUSTED
**(feet) GPS OBS(2004.65)
is located in a subsidence area (see below).

AF9574* NAVD 88
AF9574 **This station
AF9574

AF9574 EPOCH DATE
AF9574 X

AF9574 Y

AF9574 7

AF9574 ELLIP HEIGHT-
AF9574 GEOID HEIGHT-
AF9574

AF9574 HORZ ORDER
AF9574 ELLP ORDER
AF9574

AF9574_ITRF positions
AF9574 _.The coordinates were established by GPS observations

AF9574 _and adjusted by the National Geodetic Survey in March 2002..
AF9574 .The coordinates are valid at the epoch date displayed above.
AF9574 _The epoch date for horizontal control

AF9574 .of
AF9574
AF9574
AF9574
AF9574
AF9574
AF9574
AF9574
AF9574
AF9574
AF9574
AF9574
AF9574

*x

*x

AF9574 _high-resolution geoid model using precise GPS observation and

2002.00
37,468.090 (meters)
-5,508,266.605 (meters)
3,204,510.665 (meters)
-10.26 (meters)

-27.17 (meters)

SPECIAL (CORS)
SPECIAL (CORS)

Year/Month/Day -

are available for this station.

COMP
COMP
COMP

(03/2?/02) GPS OBS

is a decimal equivalence

GEOIDO3

Due to the variability of land subsidence, the orthometric, ellipsoid,
and geoid heights are valid at the date of observation. These heights

must always be validated when used as control.

The orthometric height was determined by GPS observations using

precise GPS observation and processing techniques and a new

realization of GEOIDO3.
determined for this station.

The geoid height was determined by a new realization of GEOIDO3 for the

It supersedes the leveled height previously

epoch indicated which incorporates improved geoid heights for the
Southern Louisiana Subsidence area.

(see www._ngs.noaa.gov/PC_PROD/GEOID03/).
AF9574 _The orthometric height was determined by GPS observations and a

AF9574 .processing techniques.

AF9574
AF9574 .The
AF9574
AF9574 .The
AF9574
AF9574 .The
AF9574 .and
AF9574
AF9574 .The
AF9574
AF9574;
AF9574;SPC
AF9574;SPC
AF9574
AF95741
AF95741SPC
AF9574
AF9574
AF9574
AF9574
AF9574
AF9574
AF9574
AF9574

PID for the CORS L1 Phase Center is AB8531.

XYZ, and position/ellipsoidal ht. are equivalent.

ellipsoidal height was determined by GPS observations
is referenced to NAD 83.

geoid height was determined by GEOIDO3.

NAD 83(CORS)-
ELLIP H (07/22/98)
NAD 83(CORS)-
ELLIP H (12/22/96)

North

95,170.385

312,238.17

Elev Factor x Scale Factor

1.00000161

East

225,307.984

739,197.94

X

1.00001880

Units
MT
sFT

Scale Factor Converg.

1.00001880
1.00001880

-0 23 33.6
-0 23 33.6

Combined Factor

1.00002041

SUPERSEDED SURVEY CONTROL

30 21 22.59167(N)

-10.27

m

30 21 22.59171(N)

-10.21

m

089 36 36.97624(W) AD(1997.00)
GP(1997.00)
089 36 36.97633(W) AD(1996.00)
GP(1996.00)

AF9574 _.Superseded values are not recommended for survey control.
AF9574 .NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
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AF9574 _See file dsdata.txt to determine how the superseded data were derived.

AF9574

AF9574 _U.S. NATIONAL GRID SPATIAL ADDRESS: 16RBU4910761154(NAD 83)
AF9574 _MARKER: STATION IS THE ANTENNA REFERENCE POINT OF THE GPS ANTENNA

AF9574
AF9574
AF9574

STAT

ION DESCRIPTION

AF9574"DESCRIBED BY NATIONAL GEODETIC SURVEY 2002

AF9574*

STATION IS A GPS CORS.

LATES

AF9574"VELOCITIES ARE AVAILABLE IN T
AF9574"BY ANONYMOUS FTP OR THE WORLDWIDE WEB.
FTP CORS.NGS.NOAA._GOV: CORS/COORD AND CORS/STATION_LOG

AF9574*
AF9574*

ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760™*
ATO760*
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760

ATO760

T INFORMATION INCLUDING POSITIONS AND
HE COORDINATE AND LOG FILES ACCESSIBLE

HTTP://WWW_NGS.NOAA.GOV UNDER PRODUCTS AND SERVICES.
National Geodetic Survey, Retrieval Date = APRIL 13, 2006
HT_MOD - This is a Louisiana Height Modernization Survey Station.
DESIGNATION - V 375
PID - ATO0760
STATE/COUNTY- LA/ORLEANS
USGS QUAD - CHALMETTE (1994)

*CURRENT SURVEY CONTROL

NAD 83(1992)- 29 55 01.55070(N) 089 58 18.04218(W) ADJUSTED
NAVD 88 - 0.71 **(meters) 2.3 **(feet) GPS 0BS(2004.65)
**This station is located in a subsidence area (see below).
EPOCH DATE - 2004.65
X - 2,734.905 (meters) COMP
Y - -5,532,823.275 (meters) COMP
z - 3,162,399.142 (meters) COMP
LAPLACE CORR- 0.15 (seconds) DEFLEC99
ELLIP HEIGHT- -25.24 (meters) (06/22/05) GPS OBS
GEOID HEIGHT- -25.95 (meters) GEOIDO3
DYNAMIC HT - 0.71 (meters) 2.3 (feet) COMP
MODELED GRAV- 979,311.5 (mgal) NAVD 88
HORZ ORDER - B
VERT ORDER - FIRST CLASS 11 (See Below)
ELLP ORDER - FOURTH CLASS 1

ATO0760.The horizontal coordinates were established by GPS observations
ATO760.and adjusted by the National Geodetic Survey in June 2005..

ATO760.The horizontal coordinates are valid at the epoch date displayed above.
ATO760.The epoch date for horizontal control is a decimal equivalence

ATO0760.
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760
ATO760

ATO760.

of Year/Month/Day.

** Due to the variability of land subsidence, the orthometric, ellipsoid,
** and geoid heights are valid at the date of observation. These heights
** must always be validated when used as control.

** The orthometric height was determined by GPS observations using

** precise GPS observation and processing techniques and a new

** realization of GEOIDO3. It
** determined for this station.

** The geoid height was determined by a new realization of GEOIDO3 for the
** gpoch indicated which incorporates improved geoid heights for the

** Southern Louisiana Subsidence area.

** (see www.ngs.-noaa.gov/PC_PROD/GEOID03/).

AT0760.The orthometric height was determined by GPS observations and a
ATO0760_.high-resolution geoid model using precise GPS observation and

processing techniques.

It sup

ATO760.determined for this station.

[1-35-64

supersedes the leveled height previously

ersedes the leveled height previously

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



ATO760_.WARNING-GPS observations at this control monument resulted in a GPS
ATO760.derived orthometric height which differed from the leveled height by
ATO760.more than one decimeter (0.1 meter).

AT0760.The vertical order pertains to the first NAVD 88 superseded value.
AT0760

ATO760.The X, Y, and Z were computed from the position and the ellipsoidal ht.
AT0760

AT0760.The Laplace correction was computed from DEFLEC99 derived deflections.
AT0760

AT0O760.The ellipsoidal height was determined by GPS observations

AT0760.and is referenced to NAD 83.

ATO760

AT0760.The geoid height was determined by GEOID03.

ATO760

AT0760.The dynamic height is computed by dividing the NAVD 88
AT0760.geopotential number by the normal gravity value computed on the
AT0760.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
ATO0760.degrees latitude (g = 980.6199 gals.).

AT0760

ATO0760.The modeled gravity was interpolated from observed gravity values.
ATO760

ATO760; North East Units Scale Factor Converg.
ATO760;SPC LA S
ATO760;SPC LA S

157,858.377 1,131,477.366 MT 0.99992681 +0 40 51.0
517,907.03 3,712,188.66 sSFT 0.99992681 +0 40 51.0

ATO760;UTM 16 - 3,313,312.157 213,085.466 MT 1.00061579 -1 28 59.3
ATO760;UTM 15 - 3,313,455.172 792,385.972 MT 1.00065491 +1 30 41.2
AT0760

AT0760! - Elev Factor x Scale Factor = Combined Factor
ATO760!SPC LA S - 1.00000396 x 0.99992681 = 0.99993077

ATO760'UTM 16 - 1.00000396 x 1.00061579 = 1.00061976

ATO760'UTM 15 - 1.00000396 x 1.00065491 = 1.00065888

ATO760

ATO760 SUPERSEDED SURVEY CONTROL

ATO760

ATO760 NAD 83(1992)- 29 55 01.55098(N) 089 58 18.04288(W) AD( ) B
ATO760 ELLIP H (05/09/05) -25.20 m) GP( ) 42
ATO760 NAD 83(1992)- 29 55 01.55047(N) 089 58 18.04138(W) AD( )1
ATO760 ELLIP H (01/21/93) -25.18 (m) GP( ) 42
ATO760 NAD 83(1986)- 29 55 01.56676(N) 089 58 18.04032(W) AD( ) 1
ATO760 NAVD 88 (12/05/96) 0.890 (m) 2.92 () ADJUSTED 12
ATO760 NAVD 88 (02/14/94) 0.873 (m) 2.86 () UNKNOWN 12
ATO760 NGVD 29 (05/21/91) 0.933 (m) 3.06 () ADJUSTED 12
ATO760

AT0760.Superseded values are not recommended for survey control.
ATO760.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
AT0760.See file dsdata.txt to determine how the superseded data were derived.
ATO760

ATO760_U.S. NATIONAL GRID SPATIAL ADDRESS: 16RBU1308513312(NAD 83)
ATO760_MARKER: | = METAL ROD

ATO760_SETTING: 59 = STAINLESS STEEL ROD IN SLEEVE (10 FT.+)
ATO760_SP_SET: STAINLESS STEEL ROD IN SLEEVE

ATO760_STAMPING: V 375 1985

ATO760_MARK LOGO: NGS

ATO760_PROJECTION: PROJECTING 6 CENTIMETERS

ATO760_MAGNETIC: N = NO MAGNETIC MATERIAL

ATO760_STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL
ATO760_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
ATO760+SATELLITE: SATELLITE OBSERVATIONS - January 08, 2006
ATO760_ROD/PIPE-DEPTH: 25.6 meters

ATO760_SLEEVE-DEPTH : 18.2 meters

AT0760
ATO760 HISTORY - Date Condition Report By
ATO760 HISTORY - 1985 MONUMENTED NGS
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ATO760 HISTORY - 19880920 GOOD LADTD

ATO760 HISTORY - 19890124 GOOD

ATO760 HISTORY - 19901025 GOOD NGS

ATO760 HISTORY - 19941202 GOOD NGS

ATO760 HISTORY - 19960205 GOOD NGS

ATO760 HISTORY - 20021119 GOOD 3001
ATO760 HISTORY - 20040414 GOOD JCLS
ATO760 HISTORY - 20040414 GOOD JCLS
ATO760 HISTORY - 20040418 GOOD NGS

ATO760 HISTORY - 20050910 GOOD JCLS
ATO760 HISTORY - 20051008 GOOD NGS

ATO760 HISTORY - 20060108 GOOD 3001
ATO760

ATO760 STATION DESCRIPTION

ATO760

ATO760"DESCRIBED BY NATIONAL GEODETIC SURVEY 1985

ATO760" IN NEW ORLEANS.

ATO760"THE MARK 1S ABOVE LEVEL WITH ROAD.

ATO760" IN NEW ORLEANS, ON THE WEST BANK, AT THE SOUTHEAST SIDE OF THE
ATO760"ENTRANCE GATE OF THE ALGIERS LOCKS, LOCATED AT THE SOUTH END OF BLYTHE
ATO760"STREET, 6.85 METERS (22.5 FT) SOUTHEAST OF THE CENTER OF THE ENTRANCE
ATO760"ROAD LEADING TO THE LOCKS, 5.85 METERS (19.2 FT) SOUTH OF THE
ATO760"SOUTHEAST ENTRANCE GATE POST, 3.53 METERS (11.6 FT) WEST OF A CONCRETE
ATO760"LAMP POST. NOTE--ACCESS TO DATUM POINT IS HAD THROUGH A 5-INCH LOGO

ATO760"CAP.

ATO760"THE MARK 1S 3.23 METERS W FROM A WITNESS POST
ATO760

ATO760 STATION RECOVERY (1988)
ATO760

ATO760"RECOVERY NOTE BY LA TRANSP AND DEV 1988

ATO760" IN NEW ORLEANS, ON THE WEST BANK , AT THE SOUTHEAST SIDE OF THE
ATO760"ENTRANCE GATE OF THE ALGIERS LOCKS, LOCATED AT THE SOUTH END OF BLYTHE
ATO760"STREET, 6.85 M (22.5 FT) SOUTHEAST OF THE CENTER OF THE ENTRANCE ROAD
ATO760"LEADING TO THE LOCKS, 5.85 M (19.2 FT) SOUTH OF THE SOUTHEAST ENTRANCE
ATO760"GATE POST, 3.53 M (11.6 FT) WEST OF A CONCRETE LAMP POST ABOUT LEVEL
ATO760"WITH THE ROAD AND 3.23 M (10.6 FT) WEST FROM A WITNESS POST.
ATO760"NOTE--ACCESS TO DATUM POINT IS HAD THROUGH A 5-INCH LOGO CAP.

ATO760

ATO760 STATION RECOVERY (1989)

ATO760

ATO760"RECOVERED 1989

ATO760"RECOVERED IN GOOD CONDITION.

ATO760

ATO760 STATION RECOVERY (1990)

ATO760

ATO760"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1990

ATO76070.5 KM (0.3 MI) SOUTHWESTERLY ALONG BLYTHE STREET FROM ITS JUNCTION
ATO760"WITH PATTERSON ROAD IN ALGIERS, ON THE U.S. ARMY CORPS OF ENGINEERS
ATO760"ALGIERS LOCK PROPERTY, 6.6 M (21.7 FT) NORTHEAST OF AND LEVEL WITH
ATO760"THE CENTER OF THE ALGIERS LOCK ENTRANCE ROAD AND GATE, AND 3.6 M
ATO760"(11.8 FT) SOUTHEAST OF A UTILITY LIGHT POST. NOTE--ACCESS TO DATUM
ATO760"POINT IS HAD THROUGH A 5-INCH LOGO CAP.

ATO760

ATO760 STATION RECOVERY (1994)

ATO760

ATO760"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1994 (GAS)

ATO760" IN ALGIERS, AT 3500 BLYTHE STREET, 109.5 M (359.3 FT) NORTHWEST OF THE
ATO760"NORTHWEST CORNER OF THE U.S. ARMY CORP OF ENGINEERS GENERATOR BUILDING
ATO760"AT 3500 BLYTHE STREET, 6.9 M (22.6 FT) EAST OF AND LEVEL WITH THE
ATO760"STREET CENTER, 5.6 M (18.4 FT) SOUTHEAST OF THE EAST POST OF A GATE,
ATO760"3.3 M (10.8 FT) SOUTH OF A UTILITY POLE, AND 3.1 M (10.2 FT) SOUTH OF
ATO760"A WITNESS POST. NOTE--ACCESS TO THE DATUM POINT 1S THROUGH A 5-INCH
ATO760"LOGO CAP. THE MARK IS ON THE PROPERTY OF THE U.S. ARMY CORP OF
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ATO760"ENGINEERS ALGIERS LOCK, 3500 BLYTHE STREET, ALGIERS, LA 70131.

AT0760

AT0760 STATION RECOVERY (1996)

ATO760

ATO760"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1996 (ALG)

ATO760"RECOVERED AS DESCRIBED.

ATO760

ATO760 STATION RECOVERY (2002)

ATO0760

ATO760"RECOVERY NOTE BY 3001, INC 2002 (KC)

ATO760"THE STATION IS LOCATED IN NEW ORLEANS, ON WEST BANK, 4.5 MILES NORTH
ATO760"0OF BELLE CHASE FERRY, 5.5 MILES SOUTHEAST OF GREATER NEW ORLEANS
ATO760"BRIDGE, OVER MISSISSIPPI RIVER, 0.5 MILES SOUTH OF CHALMETTE FERRY.
ATO760"

ATO760"OWNERSHIP- CORPS OF ENGINEERS

ATO760"

ATO0760°"TO REACH THE STATION FROM THE INTERSECTION OF GENERAL DE GAULLE AVENUE
ATO760"AND SULLEN ROAD, NEAR THE BRIDGE OVER INTERCOASTAL WATERWAY, GO NORTH
ATO760"ON SULLEN ROAD TO PATTERSON DRIVE (LEVEE ROAD), TURN RIGHT ON
ATO760"PATTERSON DRIVE AND PROCEED EAST ON PATTERSON FOR 0.9 MILES TO BLYTHE
ATO760"ROAD , TURN RIGHT ON BLYTHE AND GO TO GATE ENTRANCE TO LOCKS, PASSING
AT0760" THROUGH GATE AND MARK ON LEFT NEAR GATE.

ATO760"

ATO760"THE STATION IS 22.6 FEET EAST OF CENTERLINE OF ENTRANCE ROAD TO LOCKS,
ATO760"18.3 FEET SOUTHEAST OF THE EAST GATE POST FOR GATE, 107 FEET SOUTH OF
ATO760"A LIGHT POLE, 10 FEET SOUTH OF A WITNESS SIGN. STATION IS A
ATO760"STAINLESS ROD DRIVEN 25.6 METERS AND STAMPED V 375.

ATO760

ATO760 STATION RECOVERY (2004)

ATO760

ATO760"RECOVERY NOTE BY JOHN CHANCE LAND SURVEYS INC 2004 (FJO)
ATO760"RECOVERED IN GOOD CONDITION.

ATO760

ATO760 STATION RECOVERY (2004)

AT0760

ATO760"RECOVERY NOTE BY JOHN CHANCE LAND SURVEYS INC 2004

ATO760"RECOVERED IN GOOD CONDITION.

ATO760

AT0760 STATION RECOVERY (2004)

ATO760

ATO760"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2004 (KLF)

ATO760"RECOVERED AS DESCRIBED

AT0O760

ATO760 STATION RECOVERY (2005)

ATO760

ATO760"RECOVERY NOTE BY JOHN CHANCE LAND SURVEYS INC 2005 (MRY)
ATO760"RECOVERED IN GOOD CONDITION.

AT0760

AT0760 STATION RECOVERY (2005)

AT0760

ATO760"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2005 (KLF)

ATO760"RECOVERED AS DESCRIBED.

ATO760

AT0760 STATION RECOVERY (2006)

ATO760

ATO760"RECOVERY NOTE BY 3001, INC 2006

ATO760"RECOVERED AS DESCRIBED.

1 National Geodetic Survey, Retrieval Date = APRIL 13, 2006

BH3007 ***xdkdkddkdktdik
BH3007 HT_MOD
BH3007 TIDAL BM This is a Tidal Bench Mark.
BH3007 DESIGNATION WES 19
BH3007 PID - BH3007
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BH3007 STATE/COUNTY- LA/ORLEANS

BH3007 USGS QUAD - LITTLE WOODS (1994)

BH3007

BH3007 *CURRENT SURVEY CONTROL

BH3007

BH3007* NAD 83(1992)- 30 00 25.42356(N) 089 56 19.81680(W) ADJUSTED

BH3007* NAVD 88 - -0.11 **(meters) -0.4 **(feet) GPS OBS(2004.65)

BH3007 **This station is located In a subsidence area (see below).
BH3007

BH3007 EPOCH DATE - 2004 .65

BH3007 X - 5,900.851 (meters) COMP
BH3007 Y - -5,527,839.247 (meters) COMP
BH3007 Z - 3,171,038.528 (meters) COMP
BH3007 LAPLACE CORR- 0.00 (seconds) DEFLEC99
BH3007 ELLIP HEIGHT- -26.30 (meters) (04/11/06) GPS OBS
BH3007 GEOID HEIGHT- -26.19 (meters) GEOIDO3
BH3007 DYNAMIC HT - -0.11 (meters) -0.4 (feet) COMP
BH3007 MODELED GRAV- 979,315.8 (mgal) NAVD 88
BH3007

BH3007 HORZ ORDER - FIRST

BH3007 VERT ORDER - FIRST CLASS 11 (See Below)

BH3007 ELLP ORDER - FOURTH CLASS 11

BH3007

BH3007.The horizontal coordinates were established by GPS observations
BH3007.and adjusted by the National Geodetic Survey in April 2006..

BH3007.The horizontal coordinates are valid at the epoch date displayed above.
BH3007.The epoch date for horizontal control is a decimal equivalence
BH3007.of Year/Month/Day.

BH3007

BH3007 ** Due to the variability of land subsidence, the orthometric, ellipsoid,
BH3007 ** and geoid heights are valid at the date of observation. These heights
BH3007 ** must always be validated when used as control.

BH3007 ** The orthometric height was determined by GPS observations using
BH3007 ** precise GPS observation and processing techniques and a new

BH3007 ** realization of GEOIDO3. It supersedes the leveled height previously
BH3007 ** determined for this station.

BH3007 ** The geoid height was determined by a new realization of GEOIDO3 for the
BH3007 ** epoch indicated which incorporates improved geoid heights for the
BH3007 ** Southern Louisiana Subsidence area.

BH3007 ** (see www.ngs.noaa.gov/PC_PROD/GEOID03/) .

BH3007.The orthometric height was determined by GPS observations and a

BH3007 .high-resolution geoid model using precise GPS observation and

BH3007 .processing techniques. It supersedes the leveled height previously
BH3007 .determined for this station.

BH3007 .WARNING-GPS observations at this control monument resulted in a GPS
BH3007 .derived orthometric height which differed from the leveled height by
BH3007 .more than one decimeter (0.1 meter).

BH3007.The vertical order pertains to the first NAVD 88 superseded value.
BH3007

BH3007.This Tidal Bench Mark is designated as VM 6520

BH3007 .by the Center for Operational Oceanographic Products and Services.
BH3007

BH3007.The X, Y, and Z were computed from the position and the ellipsoidal ht.
BH3007

BH3007.The Laplace correction was computed from DEFLEC99 derived deflections.
BH3007

BH3007.The ellipsoidal height was determined by GPS observations

BH3007.and is referenced to NAD 83.

BH3007

BH3007.The geoid height was determined by GEOIDO3.

BH3007

BH3007.The dynamic height is computed by dividing the NAVD 88

BH3007 .geopotential number by the normal gravity value computed on the
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BH3007 .Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45

BH3007 .degrees latitude (g = 980.6199 gals.).

BH3007

BH3007.The modeled gravity was interpolated from observed gravity values.
BH3007

BH3007; North East Units Scale Factor Converg.
BH3007;SPC LA S - 167,867.783 1,134,526.830 MT 0.99992575 +0 41 50.2
BH3007;SPC LA S - 550,746.22 3,722,193.44 sFT 0.99992575 +0 41 50.2

BH3007;UTM 16
BH3007;UTM 15

3,323,205.859 216,513.373 MT 1.00059164 -1 28 14.6
3,323,515.270 795,291.801 MT 1.00067596 +1 31 55.3

BH3007

BH3007! - Elev Factor x Scale Factor = Combined Factor
BH3007!1SPC LA S - 1.00000413 x 0.99992575 = 0.99992988

BH3007!UTM 16 - 1.00000413 x 1.00059164 = 1.00059577

BH3007!1UTM 15 - 1.00000413 x 1.00067596 = 1.00068009

BH3007

BH3007 SUPERSEDED SURVEY CONTROL

BH3007

BH3007 ELLIP H (01/21/03) -26.19 (m) GP( ) 42
BH3007 NAD 83(1992)- 30 00 25.42395(N) 089 56 19.81619(W) AD( )1
BH3007 NAD 83(1992)- 30 00 25.42395(N) 089 56 19.81618(W) AD( ) 1
BH3007 ELLIP H (01/21/93) -26.17  (m) GP( ) 42
BH3007 NAD 83(1986)- 30 00 25.44004(N) 089 56 19.81358(W) AD( )1
BH3007 NAVD 88 (12/05/96) 0.104 (m) 0.34  (F) ADJUSTED 12
BH3007 NAVD 88 (02/14/94) 0.129 (m) 0.42 () UNKNOWN 12
BH3007 NGVD 29 (05/21/91) 0.189 (m) 0.62  (F) ADJUSTED 12
BH3007

BH3007 .Superseded values are not recommended for survey control.

BH3007 .NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
BH3007.See file dsdata.txt to determine how the superseded data were derived.
BH3007

BH3007_U.S. NATIONAL GRID SPATIAL ADDRESS: 16RBU1651323206(NAD 83)
BH3007_MARKER: DD = SURVEY DISK

BH3007_SETTING: 15 = METAL ROD DRIVEN INTO GROUND. SEE TEXT FOR ADDITIONAL
BH3007+WITH SETTING: INFORMATION.

BH3007_SP_SET: METAL ROD DRIVEN INTO GROUND

BH3007_STAMPING: WES 19 1978

BH3007_MARK LOGO: USE

BH3007_PROJECTION: RECESSED 2 CENTIMETERS

BH3007_MAGNETIC: N = NO MAGNETIC MATERIAL

BH3007_STABILITY: D = MARK OF QUESTIONABLE OR UNKNOWN STABILITY
BH3007_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
BH3007+SATELLITE: SATELLITE OBSERVATIONS - March 06, 2006

BH3007

BH3007 HISTORY - Date Condition Report By
BH3007 HISTORY - 1978 MONUMENTED USE
BH3007 HISTORY - 19890120 GOOD

BH3007 HISTORY - 19901102 GOOD NGS
BH3007 HISTORY - 19950119 GOOD NGS
BH3007 HISTORY - 20040801 GOOD EMCINC
BH3007 HISTORY - 20060306 GOOD 3001
BH3007

BH3007 STATION DESCRIPTION
BH3007

BH3007"DESCRIBED BY US ENGINEERS 1978

BH3007"THE STATION IS LOCATED IN NEW ORLEANS NEAR THE SOUTHWEST CORNER OF THE
BH3007*NOPSI POWER SUB-STATION PROPERTY AT THE STATE HIGHWAY 47 BRIDGE OVER
BH3007*THE INTRACOASTAL WATERWAY, ABOUT 8 KM (4.95 MI) NORTH OF CHALMETTE AND
BH3007"ABOUT 3.2 KM (2.00 MI) SOUTHWEST OF MICHOUD.

BH3007*TO REACH THE STATION FROM THE JUNCTION OF U S HIGHWAY 90 AND STATE
BH3007"HIGHWAY 47 GO SOUTH FOR 1 KM (0.60 MI) ON HIGHWAY 47 TO THE NORTH END
BH3007"0F THE HIGHWAY 47 BRIDGE OVER THE INTRACOASTAL WATERWAY. CONTINUE
BH3007"STRAIGHT AHEAD AND GO SOUTH FOR 0.5 KM (0.30 MI) ON THE PAVED ROAD
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BH3007"ALONG THE SIDE OF THE BRIDGE TO THE JUNCTION WITH OLD GENTILLY ROAD.
BH3007"CONTINUE STRAIGHT AHEAD ACROSS OLD GENTILLY ROAD FOR 0.6 KM (0.35 MI)
BH3007"0ON THE PAVED ROAD TO AN ELECTRIC SUB-STATION ENTRANCE ON THE LEFT AND
BH3007"THE STATION SET NEAR THE ENTRANCE TO THE SUB-STATION.

BH3007"THE STATION IS A USE DISK CRIMPED ONTO A METAL ROD DRIVEN INTO THE
BH3007"GROUND AND ENCASED IN A 5-INCH PVC PIPE FLUSH WITH THE GROUND 31.1 M
BH3007"(102.0 FT) SOUTH FROM THE CENTER OF THE ENTRANCE GATE INTO THE
BH3007"SUB-STATION, 1.2 WEST FROM A CHAIN LINK FENCE AND 0.6 M (2.0 FT) WEST
BH3007"FROM A METAL WITNESS POST WITH A SIGN ATTACHED.

BH3007

BH3007 STATION RECOVERY (1989)

BH3007

BH3007*RECOVERED 1989

BH3007*RECOVERED IN GOOD CONDITION.

BH3007

BH3007 STATION RECOVERY (1990)

BH3007

BH3007"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1990

BH3007"0.5 KM (0.3 MI) SOUTHERLY ALONG PARIS ROAD FROM THE JUNCTION OF
BH3007"GENTILLY ROAD IN NEW ORLEANS, 80.0 M (262.5 FT) EAST OF THE CENTER OF
BH3007*THE ROAD, 31.1 M (102.0 FT) SOUTH OF THE CENTER OF THE ENTRANCE GATE
BH3007"LEADING TO A SUB-STATION, 1.2 M (3.9 FT) WEST OF A CHAIN-LINK FENCE,
BH3007*AND 0.7 M (2.3 FT) WEST OF A WITNESS POST. NOTE--THE DISK IS ENCASED
BH3007"IN A 5-INCH PVC PIPE THAT IS FLUSH WITH THE GROUND SURFACE.

BH3007

BH3007 STATION RECOVERY (1995)

BH3007

BH3007"RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1995 (GAS)

BH3007"4.3 KM (2.65 MI) WESTERLY ALONG U.S. HIGHWAY 90 (CHEF MENTEUR HIGHWAY)
BH3007"FROM THE JUNCTION OF INTERSTATE HIGHWAY 610 IN NEW ORLEANS, THENCE 4.5
BH3007"KM (2-.80 MI) EASTERLY ALONG GENTILLY ROAD, THENCE 0.6 KM (0.35 MI)
BH3007"SOUTHERLY ALONG PARIS ROAD, 31.2 M (102.4 FT) SOUTH OF THE ROAD CENTER
BH3007"AND A POWER PLANT ENTRANCE GATE, 15.8 M (51.8 FT) EAST OF THE CENTER
BH3007"0F A GRAVEL ROAD, 1.1 M (3.6 FT) WEST OF A CHAIN-LINK FENCE, 0.9 M
BH3007"(3.0 FT) WEST OF A WITNESS POST, 0.4 M (1.3 FT) BELOW THE LEVEL OF THE
BH3007*ROAD, AND 0.3 M (1.0 FT) BELOW THE GROUND SURFACE. NOTE--THE DISK 1S
BH3007"ENCASED IN A 5-INCH PVC PIPE AND IS 0.3 M (1.0 FT) BELOW THE GROUND
BH3007 " SURFACE ..

BH3007

BH3007 STATION RECOVERY (2004)

BH3007

BH3007*RECOVERY NOTE BY EMC INCORPORATED 2004 (MDG)

BH3007"RECOVERED IN GOOD CONDITION.

BH3007

BH3007 STATION RECOVERY (2006)

BH3007

BH3007*RECOVERY NOTE BY 3001, INC 2006 (JCP)

BH3007*RECOVERED AS DESCRIBED.

*** retrieval complete.

[1-35-70
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Appendix 36
Outfall Canal Post-Katrina Topographic
Surveys

17th Street Canal

West side of Canal

East side of Canal

Point No. Elev. Code  |Note Point No. Elev. Code  |Note
North End
358 15.28[TCW Lakefront Levee 104 13.47[TCW Hammond Hwy.
357 15.42]TCW 105 13.47]TCW
354 14.99]TCW 106 13.22]TCW
353 14.99]TCW 107] 12.02[TCW
352 13.30[TCW 108] 12.34[TCW
351 12.57]TCW 109] 12.24|TCW
350, 12.32]TCW 110 11.87]TCW
349 12.55[TCW 114 11.90[TCW
348 12.46]TCW 115 12.23]TCW
347  12.47]TCW 116/ 12.18]TCW
346 12.41]TCW 117] 12.08]TCW
345  12.41]TCW 118] 12.11jTCW
344 13.16]TCW 119] 12.18[TCW
343  13.14]TCW 120] 12.07]TCW
340, 13.20[TCW 121] 12.16|]TCW
339 12.43]TCW 122| 12.18]TCW
338 12.40[TCW 123 12.11TCW
337 12.40[TCW 124 12.19[TCW
336] 12.45TCW 125 12.21]TCW
325 12.55[TCW 126] 12.16[TCW
324 12.56]TCW 127]  12.14|TCW
323 12.54]TCW 128] 12.15[TCW
322  12.54]TCW 129 12.12[TCW
321 12.48]TCW 130] 12.46|]TCW
320, 12.46]TCW 131] 12.88]TCW
319 12.51TCW 132 12.91TFG To Veterans Hwy
318 12.57]TCW Mean:| 12.35
317 12.56]TCW High:| 13.47
316] 12.53]TCW Low: 11.87
315 12.58]TCW # of Obs. 26
314 12.52]TCW
313 12.45[TCW 146| 12.98TCW Veterans Hwy. To
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17th Street Canal
West side of Canal East side of Canal
Point No. Elev. Code Note Point No. Elev. Code Note
312 12.48[TCW 147 12.96|]TCW
311 12.53[TCW 148 12.89[TFG
310, 12.59]TCW 149 12.89[TFG
309 12.58]TCW 150 12.85[TCW
308 12.57]TCW 151 12.85[TCW
307 12.65[TCW 152 12.59[TCW
306] 12.63]TCW 153] 12.72[TCW
305 12.58TCW 154 12.79[TCW
304 12.28]TCW 155 12.83]TCW
303 12.38]TCW 156 12.79[TCW
302 12.30[TCW 157 12.80[TCW
301 12.30[TCW 158| 12.75[TCW
300, 12.32]TCW 159 12.75[TCW
299 12.22[TCW 160| 12.75[TCW
298| 12.20[TCW 161 13.75[TCW
297 12.21]TCW 162| 13.82[TFG
296 12.25[TCW 163 13.82[TFG
295 12.27]TCW 164 13.78[TCW
294 12.30[TCW 165 13.85[TCW
293 12.26|]TCW 166 14.56|]TCW
292 12.47]TCW 167 14.55[TCW
291 12.45[TFG 168| 13.73[TCW
290 12.43[TFG 169 13.73[TCW
289 12.44TCW 170 13.71TCW
288 12.94[TCW 171 13.71TCW
287 12.94[TCW To Veterans Hwy 172 17.49[TCW
Mean: 12.70 173 17.49TCW
High: 15.42 174 17.26|]TCW
Low: 12.20 175 14.37]TCW
# of Obs. 58 176 14.05[TFG
177 14.00[TFG
274 12.88[TCW Veterans Hwy 178 14.04|TFG
273 12.87[TFG 179 14.54[TFG
272 12.87|TFG 180 14.53[TCW
271 12.88[TCW 181 14.71TCW
270 12.70[TCW 182 14.22[TCW 1-10 Bridge
269 12.74TCW Mean: 13.84
268 12.77]TCW High: 17.49
267 12.83[TCW Low: 12.59
266 12.74]TCW # of Obs. 37
265 12.77]TCW
264 12.65[TCW 183 14.25TCW 1-10 Bridge to
263 12.66[TCW 184 14.20[TCW
262 13.89]TCW 185 14.70[TCW
261 13.88[TCW 186 14.62[TCW
260, 13.88]TCW 187| 14.66]TCW
259 13.88]TCW 188 13.11]TCW
258 14.16[TCW 189 13.21{TCW
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17th Street Canal

West side of Canal East side of Canal
Point No. Elev. Code Note Point No. Elev. Code Note
257 14.16[TCW 190] 13.24|[TCW
254 14.33]TCW 191] 13.25[TCW
253 14.28]TCW 192 13.21j]TCW
252  14.32]TCW 193] 13.28]TCW
251] 14.36]TCW 194 13.30[TCW
250, 13.29]TCW 1-10 Bridge 195 13.27]TCW
Mean: 13.38] 196/ 13.30[TCW
High:| 14.36| 197] 13.32]TCW
Low: 12.65 198 13.24|[TCW
# of Obs. 23 199 13.22[TCW
200] 13.16]TCW  |Southern RR
249 13.32]TCW 1-10 Bridge to Mean:| 13.59
248 13.28]TCW High:] 14.70
247  13.30[TCW Low: 13.11
246 13.37]TCW # of Obs. 18

245 13.33[TCW
244 13.29[TFG
243 13.30[TFG
242 13.32[TCW
241 13.34[TCW
240 13.33[TCW
239 13.33[TCW
238 13.28TCW
237 13.84[TCW
236 13.35[TCW
235 13.35[TCW
234 13.28TCW _ |Southern RR
Mean: 13.35

High: 13.84

Low: 13.28]

# of Obs. 16
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Orleans Ave. Canal

West side of Canal East side of Canal
Point No. [Elev. |Code |Note Point No. |[Elev. |Code |Note
North End
45| 13.02]TCW |South Robert E. Lee Blvd. Bridge. 230] 12.98]TCW _|South Robert E. Lee Blvd. Bridge.
46| 13.40[TCW 229| 13.45TCW
47| 13.44TCW 228| 13.47]TCW
48| 13.21|TCW 227| 13.50[TCW
49| 13.23[TCW 226| 13.45TCW
50| 13.19[TCW 225| 13.48]TCW
51| 13.17[TCW 224| 13.48]TCW
52| 13.03[TCW 223| 13.47]TCW
53| 13.04{TCW 222| 13.48]TCW
54( 13.21|TCW 221| 13.51|TCW
55| 13.17[TCW 220| 13.46]TCW
56| 13.66|TCW 219 13.42]TCW
57| 13.74[TCW 218| 13.46]TCW
58| 13.23[TCW 217| 13.46]TCW
61) 12.74[TCW [To Filmore Ave. Bridge. 216[ 13.45TCW
Mean: 13.23 215| 13.44[TCW
High: 13.74 214 13.42]TCW
Low: 12.74 213| 13.43]TCW

212/ 13.27[TCW
211] 13.26]TCW [To Filmore Ave. Bridge.

65| 12.72[TCW |[South of Filmore Ave. Bridge. Mean:| 13.42
68| 13.27[TCW High:| 13.51
69| 13.72[TCW Low:| 12.98
70] 13.68[TCW
71| 13.16]TCW
72| 13.21|]TCW 196/ 13.84]TFG |South of Filmore Ave. Bridge.
73| 13.27[TCW 195| 13.85[TFG
74| 13.07[TCW 194| 13.85[TCW
75( 13.08[TCW 193] 13.92[TCW
76| 13.08[TCW 192] 13.90[TCW
77| 13.14[TCW 191] 13.91]TCW
78] 13.18[TCW 190] 13.91]TCW
79| 13.23[TCW 189] 13.93[TCW
80| 13.16|TCW 188] 13.93[TCW
81| 12.98[TCW 187| 13.88[TCW
82| 12.98[TCW 186| 13.85[TCW
83| 13.98[TCW 185| 13.87[TCW
84| 14.06|]TCW 184| 13.87|[TCW
85| 14.49[TCW 183] 13.90[TCW
86| 14.49[TCW [To North of Harrison Ave. Bridge 182| 13.87|TCW
Mean: 13.40 181] 13.84[TCW
High: 14.49 180] 13.88[TCW
Low: 12.72 179] 13.89[TCW

178| 13.79|TFG
177| 13.79[TFG

96| 13.48TCW |[South of Harrison Ave. Bridge 176/ 13.89]TCW
97| 14.02[TCW 175| 13.92[TCW
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Orleans Ave. Canal
West side of Canal East side of Canal
Point No. [Elev. |Code |Note Point No. |[Elev. |Code |Note
98| 14.02[TCW 174] 13.87]TCW
99| 14.04{TCW 173| 13.39[TCW
100] 14.03]TCW 172| 13.32]TCW [To North of Harrison Ave. Bridge
101} 13.59]TCW Mean:| 13.83
102| 13.75[TCW High:| 13.93
103| 13.63]TCW Low:| 13.32
104| 13.64]TCW
105| 14.16]TCW
106| 14.15TCW 162| 13.32]TCW |South of Harrison Ave. Bridge
107| 14.17]TCW 161 13.31|]TCW
108| 14.17]TCW 160| 13.86]TCW
109 14.17]TCW 159| 13.89[TCW
110| 14.20]TCW 158| 13.87]TCW
111 13.71TCW 157| 13.84|TFG
112 13.65[TCW 156| 13.85|TFG
113 13.67]TCW 155| 13.90[TCW
114| 14.07]TCW 154| 14.00[TCW
115| 14.36]TCW 153| 13.36|]TCW
116| 14.17]TCW 152| 14.00[TCW
117| 14.23]TCW 151] 13.93[TCW
118 14.16]TCW 150| 13.91|]TCW
119 14.23]TCW 149| 14.00[TCW
120| 14.23]TCW 148| 14.05[TCW
121] 14.24]TCW 147| 14.04]TCW
122| 13.98]TCW 146| 14.00[TCW
123] 13.99]TCW |To near Pumpstation #7 145| 13.98TCW
Mean:| 14.00 144| 14.02|??? |To near Pumpstation #7
High:| 14.36 Mean:| 13.85
Low:| 13.48 High:| 14.05|
Low:| 13.31
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London Ave. Canal
West side of Canal East side of Canal
Point No. [Elev. |Code |Note Point No. |[Elev. |Code |Note
North End
62| 13.12[TCW |South Robert E. Lee Blvd. Bridge. 328 12.4]TCW |South of Leon C. Simon
67| 13.40[TCW 327| 12.9]TCW
68| 13.40[TCW 326 12.8]TFG
69| 13.00[TCW 325 12.8]TFG
70[ 13.00[TCW 324 12.9]TCW
71/ 12.90[TCW 323 12.9]TCW
72| 12.90[TCW 322 12.9]TCW
77| 12.90[TCW 321] 12.9]TCW [To Robert E. Lee Bridge
78| 12.90[TCW Mean: 12.82
79[ 12.90[TCW High: 12.94
80| 12.90[TCW Low: 12.39
81| 12.90[TCW
82| 12.87[TFG
83| 12.91TFG
84| 12.91|TCW 306| 12.7]TCW |South Robert E. Lee Blvd. Bridge.
85| 12.89[TCW 305 12.7]TCW
86| 13.22[TCW 304 12.7]TCW
87| 13.22|TCW [To Filmore Ave. Bridge. 303| 13.0TCW
Mean: 13.01 302| 13.0TCW
High: 13.40 301 13.0TCW
Low: 12.87| 300/ 13.0[TCW
299 13.0TCW
298| 13.0TCW
93| 13.00[TCW |[South of Filmore Ave. Bridge. 297| 12.5TCW
97| 13.23[TCW 296 12.5TCW
98| 13.23[TCW 294 12.4]TCW
99| 12.96|TCW 203] 12.5TCW
100| 12.96]TCW 292 12.5TCW
101] 12.94]TCW 291 12.5TCW
102| 12.53|??7? 290 13.0[TCW
103| 13.69]TCW 289 13.0TCW
104| 12.86|TFG 288 13.0]TCW
105| 12.87|TFG 287| 13.0TCW
106| 12.91]TCW 286/ 13.1]TCW
107| 12.93]TCW 285 13.1]TCW
108| 12.94]TCW 284 12.9[TFG
109 12.91]TCW 283 12.9]TFG
110 12.92]TCW 282 13.0TCW
111) 12.64|??7? 281 13.0TCW
112] 12.64]TFG 280] 13.3[TCW [To Filmore Ave. Bridge.
113] 12.69TFG Mean: 12.85
114| 12.66]TCW High: 13.30
115| 12.69]TCW Low: 12.44
116| 12.69|???
117 13.29]TCW
118] 13.29]TCW |To North of Mirabeau Ave. Bridge 273| 12.4]TCW |South of Filmore Ave. Bridge.
Mean: 12.93 272 12.9]TCW
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London Ave. Canal
West side of Canal East side of Canal
Point No. [Elev. |Code |Note Point No. |[Elev. |Code |Note
High: 13.69 271 12.9]TCW
Low: 12.53 270 12.4[??7?
269 12.9]TFG
268 12.9]TFG
128| 12.98]TCW |South of Mirabeau Ave. Bridge 267 13.0[TCW
129 12.98]TCW 266 13.1]TCW
130| 13.00[TFG 265 12.9]TCW
131 13.01|TFG 260, 12.5TCW
132 13.01]TCW 259 12.9]TCW
133 13.02]TCW 258 12.9]TCW
134| 13.01]TCW 257| 12.8]TFG
135| 13.04]TCW 256 12.8]TFG
136| 13.04]TCW 254 13.1]TCW
137| 13.07]TCW 253 13.3]TCW
138| 13.01]TCW 252| 13.3]TCW [To North of Mirabeau Ave. Bridge
139 12.97]TCW Mean: 12.88]
140| 12.90]TCW High: 13.31
141) 12.85]TCW Low: 12.35
142| 12.92]TCW
143 12.80]TCW
144] 12.88]TCW 241] 13.4]TCW |South of Mirabeau Ave. Bridge
145| 12.97]TCW 240, 12.8]TCW
146| 12.94]TCW 239 12.9]TCW
147| 12.95TCW 238 12.9]TCW
148 12.85TCW 237| 12.9]TFG
149 12.89]TCW 236 12.9]TCW
150| 12.89]TCW 235 12.9]TCW
151 12.87]TCW 234 13.0TCW
152| 12.93]TCW 233] 13.0TCW
153| 12.85]TCW 232| 13.0TCW
154 12.49[TCW |To Gentilly Blvd. 231 13.0TCW
Mean:| 12.93 230[ 13.0TCW
High:| 13.07 229 13.0TCW
Low:| 12.49 228 13.0TCW
227| 13.0TCW
226 12.9]TCW
165| 12.5TCW |South of Gentilly Blvd. 225] 12.9]TCW
166/ 12.5TCW 224 12.9]TCW
167| 13.0]TCW 223| 13.0TCW
168 12.8TCW 222 12.9]TCW
169 13.0]TCW 221 13.0TCW
170, 12.9]TCW 220/ 13.0TCW
171 12.9]TCW 219 12.5TCW
172 13.0??7? 218 12.9]TCW [To Gentilly Blvd.
173 12.9??7? Mean:| 12.94
174 12.9??7? High:| 13.40
175] 13.0??? Low:| 12.48
176] 12.9TCW
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London Ave. Canal
West side of Canal East side of Canal
Point No. [Elev. |Code |Note Point No. |[Elev. |Code |Note
177] 12.9]TCW
178 13.0]TCW 217| 12.9]TCW |South of Gentilly Blvd.
179 16.8]TCW 216 12.9]TCW
180, 16.8]TCW 215 12.9]TCW
183| 13.2[TCW 214 12.9]TCW
184 13.2]TCW 213 12.9]TCW
185 13.2]TCW |To Pumpstation #3 212| 13.0TCW
Mean:| 13.34 211 13.0TCW
High:| 16.79 210 12.9]TCW
Low:| 12.49 209 13.0[TCW
208| 12.9]TCW
207| 12.9]TCW
206/ 13.0TCW
205 12.9]TCW
204 12.5TCW
203] 12.5TCW
202| 16.8]TCW
199 13.2][TCW
198 13.2]TCW |To Pumpstation #3
Mean:| 13.12
High:| 16.76]
Low:| 12.50,
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Appendix 37
IPET Supplemental Survey Scope of
Work-10 Dec 05

SUBJECT: IPET TASK GROUP 6-- SCOPE OF WORK for PHASE 2 AND PHASE 3
SURVEYS

Revision/Version Date: 10 December 2005 [BERGEN]

Following is a scope of work for Phase 2 and Phase 3 elevation connections to flood control and hurricane
protection (FC & HP) structures and other facilities in and around greater New Orleans. These surveys
are required in support of other IPET Katrina performance assessment teams evaluating the performance
of the existing (pre-Katrina) federal hurricane protection system, and indirectly to Task Force Guardian
reconstruction efforts. Data from these surveys will be incorporated into models used by IPET Team 2/3
(Interior Drainage Models), Team 4/5 (Physical/Numerical Storm Surge Models), Team 8 (Pump Station
Performance), and Team 10 (Engineering and Operational Risk and Reliability Analysis).

These connections include topographic/elevation surveys of high water marks, floodwalls, levees, pump
stations, and bridges. Also included are connections to non-NOAA water level gages and calibration
(ground truthing) of recently flown high & low altitude LIDAR mapping over FC & HP structures.

Field surveys are tentatively scheduled to commence on 5 Dec 05 and be completed on/before 31 Jan 06.
These Phase 2 & 3 tasks will be performed before or concurrent with Phase 1 surveys (NOAA Tidal
Benchmark DGPS connections), depending on contracted survey crew availability on site.

This scope is subject to modification during field survey operations in New Orleans; based on unforeseen
site conditions, uncertain contract survey crew capabilities, funding restraints, and/or reprioritized
IPET/TF Guardian requirements. Potential field modifications to this scope are shown in *[brackets]*.

Items shown as *[IPET Action]* are will be performed by Task Group 6 personnel, not the survey
contractor.
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1. SUPPORT TO TASK FORCE GUARDIAN [PRIORITY]
*[IPET Action]* Assessment of Constructed (Pre-Katrina) Flood/Hurricane Structure Elevations

Purpose: Develop relationship of older design & construction datums (eg, NGVD 29, Normal Water
Surface) and current NAVD88 (LA VTDP 2004.65) and LMSL/LWRP protection elevations, to support
on-going TF Guardian reconstruction, and subsequent settlement and loss of flood protection analysis.
Provide survey and technical support to TF Guardian as required to evaluate on-going construction
protection levels. *[Some of this support has already begun in the 17" Street Canal area with the CO-
OPS installation of a new gage at the USCG Station.]*

2. GENERAL SURVEY PROCEDURES AND STANDARDS

Survey methods shall conform to the established engineering survey techniques used by the New Orleans
District (MVN) in design & construction, and specifically to those methods currently being performed in
support of Task Force Guardian. This includes profile density atop levees and floodwalls, breakline
shots, static GPS TBM positioning, RTK surveys, recording procedures, and submittal requirements.
Additional guidance on these procedures will be provided on site if needed. Most work will be performed
using RTK survey methods; however, where more practical or necessary, total station trig elevations or
conventional differential leveling methods may also be used. Recommended engineering & construction
procedural criteria for GPS, RTK, differential leveling, and total station surveys are in EM 1110-1-1005
(Topographic Surveying--1 Jan 06 draft). A copy of this draft manual is available on site from Task
Group 6 (Bergen).

a. Performance/Accuracy Standards

Survey accuracy performance standards will generally conform to standard Engineering-Construction
methods outlined in Section 4-3 (Accuracy Standards for Engineering and Construction Surveying) of
EM 1110-1-1005.

b. Reference Vertical Datum--NAVDS88 (LA VTDP 2004.65)

Topographic and/or elevation surveys of levee/floodwall heights, gage sites, high water marks, bridges,
pump stations, etc. will generally be observed from the nearest existing National Geodetic Survey (NGS)
NAVD88 (LA VTDP 2004.65) BMs, or from TBMs established by static GPS connections (using current
MVN methods) relative to this datum. The horizontal reference system is the Louisiana South Zone
SPCS.

c. Data Recording and Submittal

Survey data may be recorded in either a standard field book or data collector. Elevations will be recorded
to the nearest 0.1 ft. Data submittal formats will conform to New Orleans District standards. Station
descriptions on permanently set points shall follow New Orleans District formats, which include written
and digital data. A master copy of this description standard is available from MVN (Huber).

d. Supplemental TBM Control Points
Where no VTDP points are near the structure (eg, beyond RTK radio link range--3 miles %), then

temporary benchmark (TBM) points will be set using MVN static GPS survey methods being employed
in support of Task Force Guardian. These TBMs may then be used to control supplemental topographic

11-37-2 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



surveys using either RTK or conventional survey methods. MVN static surveys for new TBM points will
be connected to, at minimum, the two (2) nearest recoverable NAVD88 (LA VTDP 2004.65) VTDP
network benchmarks. Two 60-minute sessions from two VTDP points are required. The two sessions
shall be performed on different days, and at different times on these days. GPS observing sessions shall
be of sufficient length to obtain fixed baseline solutions.

TBMs should be set at optimum locations that will serve multiple structure sites.

TBM points will be set at sufficient density to set/check elevations on structures using conventional
topographic survey methods [eg, RTK or total station].

A TBM is not needed if structure site is within RTK radio link range of an existing VTDP BM. (First
floor elevations inside pump stations and some HWM points may require a nearby TMB to be set).

TBM points should be set near critical breach areas, floodwalls, high water marks, bridges, and pump
stations that require detailed topographic surveys.

Occupy existing MVN levee control points (eg, PIs), NGS marks, or levee board control monuments for
TBMs where practical. If none exist, then use concrete or like structures to mark a TBM. Capped rebar
may also be used.

Obtain MV N database of existing levee control monuments (horizontal & vertical)—attempt to use these
points if a new TBM needs to be set in an area.

A new description is required for permanently marked TBM points that are established. Follow MVN
description and digital photo guidelines. A standard MVVN monument description format will be
provided.

Recovered VTDP points and TBM points require only brief field book descriptions.

Baselines will be reduced and adjusted by the contractor at the New Orleans field office, relative to the
fixed NAVD88 (LA VTDP 2004.65) points. An OPUS solution on the new TBM point should be made
as a QC check.

The *[2005 (?) revised/re-realized (?)]* Geoid03 model for the area will be used for RTK surveys
extending from NAVD88 (LA VTDP 2004.65) points. *[The adequacy of this latest geoid model is
uncertain for RTK site calibration/localization and will need to be verified by independent calibration
checks ... or PPRTK if beyond radio link range]*

e. General Procedures for Floodwall, Levee Profile, Pump Station, and MHW Surveys

Elevation connections to various structures will originate from the nearest NAVD88 (LA VTDP 2004.65)
or TBM points. Structure or HWM ties can be made by RTK, total station, or differential leveling
methods, whichever is most efficient—using standard engineering/construction survey techniques, as
outlined in EM 1110-1-1005.

Surveys should attempt to close between and/or back to VTDP marks or TBMs, where practical and
feasible. RTK calibration checks should be performed at another VTDP or TBM point if possible. If no
checks between adjacent VTDP BMs or TBMs are possible, then other RTK procedural QC methods may
need to be performed—e.g., occupy points twice with at least 2 hours difference in time between
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observations, make RTK ties from two separate VTDP/TBM points, etc. Independent or separate RTK
ties onto a topographic point should agree within £0.1 ft.

*[Procedures for RTK surveys of some HWMs are TBD ... pending MVN criteria]*
f. Checks against Existing VTDP Benchmarks

When occupying one of the VTDP marks, a check survey on the marks stability should be made if
practical. This can be accomplished by a rapid/fast static observation to another VTDP mark. Base
station data should be logged for all RTK topographic sessions set up at a VTDP or TBM over one hour,
and an OPUS solution computed for QC purposes. (The absolute accuracy of VTDP network points is
estimated by NGS to be about * 0.15 ft.—this should be considered in evaluating checks within the
VTDP network. The relative accuracy of adjacent VTDP points is unknown--this could be obtained from
the NGS if checks between VTDP points are questionable, or movement is suspected).

g. Use of English Turn CORS for QC Checks
*[Optional: If English Turn CORS orthometric elevation can be backed in from Phase 1a long-term static

DGPS observations, then this point could be used as a QC check for TBM static surveys in this area
(where fixed solutions on this baseline are obtained)].
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3. HIGH WATER MARK SURVEYS

High water mark (HWM) surveys are required at the following 34 locations. The points in the St Bernard
parish levee are higher priority in that cows may disturb the wooden stakes marking the HWMs. All
these surveys should be completed ASAP in that the HWMs are considered perishable.

The point of contact for these surveys is Steve Maynord, CHL, 601-634-3284.

*INOTE: Additional HWM points will be marked the week of 12 Dec by Maynord & Bergen at the
Orleans Marina, based on visual observations by an individual who rode out the storm at the
marina. These points will be provided later.]*

1. Lakefront Airport:
a.  Admin Building, room on Northwest corner of main lobby. High water mark is
3.1 ft above slab. Survey slab elevation. No mark placed on wall.
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b.  Estimate position of water level on sloping wall, mark point, and survey.
Time = 0738.

c.  Admin bldg, east side of upstairs deck on north side of bldg. Survey top of rail.
Time = 0940.
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d.  Admin Bldg, northeast area, south side of damaged wall that is north of spiral
staircase. Put mark on framework that plaster was attached to. Time = 0942.

e.  Admin Bldg, northeast area, south side of damaged wall that is north of spiral
staircase. Survey where water is on framework in picture. Time = 0955.
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f. Admin bldg, northwest area, south side of damaged wall that is north of spiral
staircase. Survey painted orange paint on white plaster wall. This photo was taken
from the upstairs window on the northwest portion of the building. Ask surveyors

to go upstairs and look at picture and orange mark to see if mark is correct. Time =
1031.
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g.  Admin Bldg, main lobby, column on east side but not near any wall that has
electrical plug on it. Close to stairs with sign “Director Aviation”. Survey slab
below electrical plug. Time = 1105.
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h.  Admin Bldg, main lobby, column on east side but not near any wall that has
electrical plug on it. Close to stairs with sign “Director Aviation”. Survey slab
below electrical plug. Time = 1208.

i. Building just east of Admin bldg. Survey top of lowest window. Time = 1251.
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J- Building just west of Admin bldg with “Moffet” on side of bldg. Survey top of
lowest window having red frames. Time = 1254.

k. Survey top of second step from top in picture. Time = 1621.

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-37-11

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



2. Pump station 3 at south end of London Canal- West side of pump station at floodgate
opening for railroad. Arrow above gate sill on north side of gate. Survey arrow.
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3. Pump station 6 at south end of 17" street canal- survey top of fronting protection at three
points across north side of pump station that is about equal to floodwall elevations.

4, Interior points:
a. 6422 peoples- 30 1.59’, 90 2.866° - It is 35" from outside concrete slab to porch,
72" from porch to HWM. Survey porch near door.
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b. 5438 St Ferdinand Drive- 30 0.925%, 90 2.617’- HWM is 99” above slab on front
left corner of house. Survey slab.

C. 5544 St Ferdinand Dr- 30 0.975’, 90 2.692’, 95” above ground on right front side
of house, marked with red arrow on plastic siding. Survey red arrow.

d.  Corner of Peoples and Edge- 29 59.560’, 90 2.708’- HWM is 89” above step to
front door on front porch. HWM is a black arrow on inside of front door frame on
left side of door. Survey top of step to front door.
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e. 2930 Florida Street- 29 59.104’, 90 2.528’- HWM is 92” above painted slab at
door. Survey slab.

5. South St Bernard Parish Levee:

a. EBI building on side away from floodwall. 29 51.783",89 54.496’- HWM door is
next to door marked office. HWM door has sign on it “no smoking”. Moved mark
to outside of building on right side of HWM door. Marked with small black arrow
about 4” below top of door. Survey HWM.

b. HWM EL111105-1(north) and 2(south). Top of levee at 29 51.49’, 89 54.33’-
Survey both debris points at stakes and top of levee. Record GPS of all three
points. (This is to make sure we can keep north and south point locations correct).

C. HWM EL111105-3(north) and 4(south). Top of levee at 29 51.25’, 89 54.22’-
Survey both debris points at stakes and top of levee. Record GPS of all three
points.

d. HWM EL111105-5(north) and 6(south). Top of levee at 29 51.24°, 89 53.85’-
Survey both debris points at stakes and top of levee. Record GPS of all three
points.

e. HWM EL111105-7(north) and 8(south). Top of levee at 29 51.24°, 89 53.37’-
Survey both debris points at stakes and top of levee. Record GPS of all three
points.

f. HWM EL111105-9(north) and 10(south). Top of levee at 29 51.24’, 89 53.15’-
Survey both debris points at stakes and top of levee. Record GPS of all three
points.

g. HWM EL111105-11(north) and 12(south). Top of levee at 29 51.25’, 89 52.27’-
Survey both debris points at stakes and top of levee. Record GPS of all three
points.
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h.  HWM EL111105-13(north) and 14(south). Top of levee at 29 51.25°, 89 51.36’-
Survey both debris points at stakes and top of levee. Record GPS of all three
points.

i. HWM EL111105- 15(south). (no mark found on north side). Top of levee at 29
51.24°, 89 50.77’- Survey debris point at south stake and top of levee. Record GPS
of both points.

J. HWM EL111105-16(north) and 17(south). Top of levee at 29 51.25’, 89 50.27’-
Survey both debris points at stakes and top of levee. Record GPS of all three
points.

k. HWM EL111105- 18(south). (no mark found on north side). Top of levee at 29
51.25°, 89 49.52’- Survey debris point at south stake and top of levee. Record GPS
of both points.

l. Survey top of levee with conventional level techniques to see if levee is low in this
area. Survey every 200 ft for 1000 ft east and west of 29 51.25’, 89 49.38’.

m.  HWM EL111105- 19(south). (no mark found on north side). Top of levee at 29
51.24’, 89 49.10’- Survey debris point at south stake and top of levee. Record GPS
of both points.

n.  HWM EL111105- 20(north). (no mark set on south side). Top of levee at 29
51.24’, 89 47.07°- Survey debris point at north stake and top of levee. Record GPS
of both points.

0. HWM EL111105-21(north) and 22(south). Top of levee at 29 51.32°, 89 46.74°-
Survey both debris points at stakes and top of levee. Record GPS of all three
points.
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4. PUMP STATION TOPOGRAPHIC SURVEYS (SUPPORT TO TASK GROUP 8)

Purpose: Elevation surveys are required to be able to calculate when and how much reverse flow did or
could have occurred when the water level on the discharge side rises above the invert of the high point
pump discharge waterway. Task Group 8 does not plan to provide any performance (flow) data for any
Orleans Parish pump station rated below 1,000 cfs or any Jefferson Parish station rated below 900 cfs
since these discharges represents less than 5% of the total for each parish; thus, surveys at these stations
are not required.

First floor elevations are required on 63 pump stations, as indicated below.

The 6 priority stations in Orleans & Jefferson Parish (East Bank) shall be tied in first—highlighted in
blue.

If available use as-built plans of the pump stations to indicate first floor elevation location(s). If as-builts
are not available, show elevation location on a detailed field book sketch of the pump station facility.
Note also any variable slab settlement.

Task Group 8 point of contact is Brian Moentenich, Hydroelectric Design Center--Portland, OR --503-
808-4266.

Pump Stations (63 68 total)

I) Orleans Parish
A) East Bank (E-3)

1)OP1-PS1 4640 cfs
2)OP2-PS2 3190 cfs
3)OP3-PS3 4140 cfs Note: inverts required **
4)OP4-PS4 3680 cfs
5)OP5-PS5 2260 cfs
6) OP6-PS6 9480 cfs
7)OP7-PS7 2690 cfs Note: Inverts required **
8)OP 12-PS 12 1000 cfs
9)OP 19-PS 19 3770 cfs
10) Mont — Monticello 9 cfs

B) East Bank (E-4a)
1) OP 10 - PS 10 Citrus 1000 cfs
2) OP 14 — PS 14 Jahncke 1200 cfs
3) OP 16 — PS 16 St Charles 1000 cfs
4) OP 18 — PS 18 Maxent 150 cfs
5) OP 20 - PS 20 Amid 500 cfs
6) DR — Dwyer Rd 120 cfs
7) GS - Grant 112 cfs
8) Elai — Elaine St 90 cfs

C) East Bank (E-4b)
1) OP 15-PS 15 750 cfs

D) West Bank (W-3b)
1) OP 13 -PS 13 4650 cfs

E) West Bank (W-4b)
1)OP11-PS1 1530 cfs
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II) Jefferson Parish
A) East Bank (E-2)

1) PS 1 — Bonnabel
2) PS 2 — Suburban
3) PS 3 - ElImwood
4) PS 4 — Duncan

5) PS 5 - Parish Line

B) West Bank (W-1)

3) BS-PS - Bayou Segnette

C) West Bank (W-2)

1) A-PS — Ames

2) W-PS — Westminister
3) C2-PS - Cousins 2

4) E2-PS — Estelle 2

5) C1-PS — Cousins 1

6) Harv-PS — Harvey

7) W2-PS — Westwego 2

D) West Bank (W-3)

1) Hero-PS — Hero
2) P-PS - Planters

[ll) St Bernard Parish
A) East Bank (E-5a)

1) F-1 - PS 1 Fortification

2) M-4 — PS 4 Meraux

3) JL-6 — PS 6 Jean Lafitte

4) BD-7 — PS 7 Bayou Ducros
5) SM-8 — PS 8 St Mary

6) BV-3 — PS 3 Bayou Villere
7) G-2 - PS 2 Guichard

8) EJG-5-PS 5 E.J. Gore

IV) Plaquemines Parish
A) East Bank

1) Scarsdale

2) Belair

3) Bellevue

4) Point A La Hache (East)

B) West Bank (W-4a)

1) BC-1 - Belle Chase 1
2) BC-2 — Belle Chase 2

C) West Bank
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1) Ollie

2) Upper Ollie

3) Lower Ollie

4) Point A La Hache (West)
5) Diamond

6) Hayes

7) Gainard Woods

8) Sunrise 1

9) Sunrise 2

10) Grand Liard (Buras)
11) Duvic (Venice)

12) Wilkinson (Private)

13) Pointe Celeste (Private)

3750 cfs
3040 cfs
3400 cfs
4800 cfs
900 cfs

936 cfs

1930 cfs
1200 cfs
2300 cfs
1140 cfs
960 cfs
960 cfs
936 cfs

3902 cfs
2360 cfs

1214 cfs
1214 cfs
1003 cfs
1003 cfs
836 cfs
501 cfs
724 cfs
668 cfs

1780 cfs
130 cfs
516 cfs
516 cfs

3556 cfs
990 cfs

300 cfs
250 cfs
120 cfs
2?7? cfs
256 cfs
500 cfs
408 cfs
200 cfs
290 cfs
840 cfs
560 cfs
777 cfs
7?7 cfs
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The following pump stations may-be-added-tater have been added (9 Dec 05—Bergen). Fhey-should-netbe-tied-in
unless-advised.

Plaguemines Parish:

Braithwaite ??772cfs

Barreire ??772cfs
Orleans Parish:

I-10 860cfs

PS OP #17 (Sta. D) 625cfs

Pritchard ??772cfs

** PUMP STATION INVERT ELEVATIONS (LONDON AVE & ORLEANS CANALYS)

Elevations of inverts on discharge side of pumps (cut in highest point on bottom of the discharge tube ...
may need to hit top point and apply diameter for invert? Do not rely entirely on as-builts at these sites,
even if available). [No backflow prevention at these sites. 17" St not included ... had backflow valves at
this station.]. NOTE: This duplicates work required under the surveys of 63 pump stations previously
described ... the difference being invert elevations are required at these facilities.
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5. ELEVATION TIES TO FC & HP STRUCTURES

Purpose and Location of Work. To obtain updated NAVD88 (LA VTDP 2004.65) and related water
surface elevations on FP & HP structures and facilities in the greater New Orleans metropolitan area
(Orleans, Jefferson, St. Bernard, St. Charles, and Plaguemines Parishes), in and around the following
projects, as outlined in the IPET Scope of Work:

Lake Pontchartrain, LA and Vicinity Hurricane Protection Project (HPP). The project lies between

the Mississippi River and Lake Pontchartrain, and is located in St. Bernard, Orleans, Jefferson, and
St. Charles Parishes in southeast Louisiana, (generally the greater New Orleans metropolitan area),
and also includes a mitigation dike on the west shore of the lake. The project includes:

New levee from the Bonnet Carré Spillway East Guide Levee to the Jefferson-St. Charles
Parish boundary

Floodwall along the Jefferson-St. Charles Parish line

Enlarged levees along the Jefferson and Orleans Parish lakefronts

Parallel protection (levees, floodwalls, and flood proofed bridges) along the 17th Street,
Orleans Avenue, and London Avenue outfall canals

Levees from the New Orleans lakefront to the Gulf Intracoastal Waterway (GIWW)
Enlarged levees along the GIWW and Mississippi River-Gulf Outlet (MR-GO)

New levee around the Chalmette Area.

The West Bank and Vicinity, New Orleans, LA, HPP. The project is located in Orleans, Jefferson

and Plaguemines Parishes, and in metropolitan New Orleans on the west bank of the Mississippi
River. The project includes:

22 miles of earthen levee and 2 miles of floodwall extending from the Harvey Canal
south to the V-levee near the Jean Lafitte National Historical Park and back up to the
town of Westwego.

The Lake Cataouatche area eliminated the west-side closure in Westwego, and added
about 10 miles of levee and 2 miles of floodwall

The East of Harvey Canal area has a sector floodgate in the Harvey Canal and about 25
miles of levee and 5 miles of floodwall.

The New Orleans to Venice, LA, HPP. This project is located along the east bank of the

Mississippi River from Phoenix, Louisiana, (28 miles southeast of New Orleans) down to Bohemia,
Louisiana, and along the west bank of the river from St. Jude, Louisiana, (39 miles southeast of
New Orleans) down to the vicinity of Venice, Louisiana.

The Grande Isle and Vicinity (Larose to Vicinity of Golden Meadow) HPP. *[TBD]*

*[Private levees in various Parishes--Requirements TBD]*

a. General Procedures for FC & HP Elevation Profile Surveys

Low altitude LIDAR mapping of levees and floodwalls throughout the area was flown by Furgo- Chance
in 2005. The estimated vertical accuracy of this mapping is *[+ ?? ft]*. High altitude LIDAR mapping
was also performed by the JALBTCX after Katrina, with an estimated relative accuracy of £ 0.5 ft. All
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mapping/DEMs being used by the IPET models needs need to be checked to ensure consistency with the
NAVD88 (LA VTDP 2004.65) datum.

Levee and floodwall elevation profile surveys are required throughout the projects listed above. Although
some 300 miles of FC & HP structures are represented, it is anticipated that many of these structures will
not require detailed profile surveys; or they may have already been profiled by Task Force Guardian
crews. Specific projects will be prioritized on site, in coordination with MVN and TF Guardian work
currently underway. Elevations will be referenced to the NAVD88 (LA VTDP 2004.65) and
LMSL/LWREP reference datums.

The primary survey effort will be to validate and/or calibrate the elevation models obtained from recent
low-altitude LIDAR mapping. Selected shot points atop levees, floodwalls, or nearby flat surfaces
throughout the region will be surveyed for comparison with the low-altitude LIDAR DEMSs. The number
of verification (or ground truthing) test points that must be surveyed will depend on the field survey
comparison results. If the checks are within acceptable tolerances, then field survey efforts can be greatly
minimized and the LIDAR mapping can be deemed sufficiently accurate for other IPET model studies. If
the checks are outside tolerance, then a sufficient number of additional ground calibration points will have
to be observed to recalibrate/adjust the DEM; or a full levee profile survey will have to be performed.

Profiling will not be required in areas where low-altitude LIDAR mapping adequately and accurately
defined the levee profile elevation. This adequacy and accuracy will be verified in near real-time by
ground truthing verification surveys. This is especially important in the long levee reaches in St Bernard
and Plaquemines Parishes—uverifying that the LIDAR mapping is adequate/accurate will eliminate
detailed conventional profiling surveys.

*[IPET Action: All of the above assumes that the low-altitude LIDAR mapping was processed at a high
post-spacing resolution sufficient to detail the floodwall caps and levees. This needs to be verified. If the
LIDAR data was not processed at a high resolution, then reprocessing may be needed]*

b. Accuracy and Tolerance Criteria

Elevations will be observed and recorded to the nearest 0.1 ft. Accuracies should generally be within
+0.2 ft, relative to the nearest VTDP network points. Floodwall elevations should be more accurately
surveyed than earthen levees.

Tolerance checks for low-altitude LIDAR mapping should generally fall within *[+0.25 ft]* on floodwall
caps and *[£0.5 ft]* on earthen levees.

c. Prior MVN Control and Levee/Floodwall Surveys

Coordinate with MVN (Huber) to ensure recent District surveys supporting TF Guardian are not
duplicated; and to utilize control points already established by these prior surveys. Most, if not all, of the
floodwalls in the 17" Street, London Ave, and Orleans Canals have been surveyed. Check for work
already accomplished on the Lake Pontchartrain floodwall, the IHNC, and other breach areas to the
southeast towards Venice.

*[IPET Action: Obtain (from Task Group 1(?) as-built drawings for all FC & HP structures ... hard copy
drawings are needed for field survey crews, along with hard-copy MVN general location project maps]*
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6. Ground Truth Checks on Low-Altitude (Furgo-Chance) LIDAR Mapping

This low-altitude LIDAR mapping was obtained before the revised VTDP elevations were released by
NGS; thus, field calibration checks are needed.

Verification point shot density should be every lineal *[0.5 mile or mile]* along levee profile flight line
*[or a minimum of 3]* points along a flight line. If field checks are within acceptable tolerances of the
LIDAR DEM, then check point spacing may be increased; the assumption being that the PP/DGPS
vertical control along that particular flight line was good throughout. If field checks are outside the
acceptable tolerance (Furgo-Chance LIDAR flight lines only), then continue at the original spacing ... or
even smaller if the checks are not consistent. Presumably this check data can be applied to the original
LIDAR or DEM to correct elevation errors ... if they are consistent. Otherwise, the levee/floodwall will
need to be fully profiled. *[LIDAR map testing to FGDC/ASPRS standards may need to be performed if
results are inconsistent.]*

Procedures:

o Utilize existing VTDP and TBM points set for other subtasks to maximum extent practical
Obtain check points when occupying VTDP or TBMs for other subtasks.

o Verify LIDAR imagery/DEM post-spacing density adequately picked up tops/caps of narrow
floodwalls.

e Obtain LIDAR mapping flight lines from the original sources. Check points only within this
imagery. Have imagery on a laptop in the field when selecting check points.

o Select flat, open points easily discerned on aerial/LIDAR imagery models—eg, tops of levees,
parking lots, road intersections. Obtain a sufficient number of points over the flat area to define a
planer surface ... ie, 3+ points, but should be recorded.

Primarily interested in ground truthing (checking) vertical alignment—horizontal not as critical.

o Check Furgo-Chance DEMs in near real-time ... in field or office.
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7. Ground Truth Checks on High-Altitude (JALBTCX) LIDAR Mapping

In an effort to facilitate consistent model results in the New Orleans area, checkpoint surveys, described
in FEMA'’s Guidelines and Specifications for Flood Hazard Mapping Partners [April 2003] — Appendix
A: Guidance for Aerial Mapping and Surveying, are needed to provide ground truth control.

Six potential locations for collecting checkpoint survey data near the south shore of Lake Pontchartrain
are shown on the figure below. These check surveys can be jointly performed while set up for other
subtasks in the vicinity.

Figure 1. CHARTS Data Coverage Along Lake Pontchartrain South Shore and Along Levees in New
Orleans.

Figure 1. Figure 1 shows the extents of data collection by CHARTS in this area. While CHARTS
collected additional data outside the area shown in Figure 1, potential patch areas for those locations will
be provided at a later date.

For reference in Figure 1, the red arrow is pointing to the vicinity of monument ALCO (PID BJ1342).
The six magenta dots indicate the approximate locations where patch areas are desired. These patch
locations will provide valuable ground truth information for the CHARTS data and have high potential of
being included within others’ data collection efforts. Additional images are available at larger scales for
the six potential locations—these will be furnished to the contractor separately.

A sufficient number of X-Y-Z points in each patch area shall be obtained to define both a vertical plane
and sharp breaklines for checking the horizontal orientation. Where possible, take some check points in
different terrains—paved concrete/asphalt, grass, etc. For additional information regarding these locations
and checkpoint procedures, please contact Eddie Wiggins (JALBTCX) at 228-252-1103.

Surveys of these calibration “checkpoints” should follow the guidance in FEMA’s Guidelines and
Specifications for Flood Hazard Mapping Partners [April 2003] — Appendix A: Guidance for Aerial
Mapping and Surveying. Part of this guidance is excerpted below. A complete copy is available from
Bergen.
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Checkpoints are normally surveyed with transections or small clusters of points, at least two of which
have been surveyed using GPS relative to NSRS monuments that have both Ellipsoid Order and Vertical
Order specified on their NGS data sheets. If selected monuments are farther than 20 kilometers (36 miles)
from the test areas to be surveyed, the assigned Mapping Partner shall establish Secondary Base Stations
so that final surveys of checkpoints satisfy NGS-58 requirements for Local Network accuracy of 5-
centimeters at the 95-percent confidence level.

Alternatively, the assigned Mapping Partner may use GPS real-time-kinematic (RTK) procedures
provided the following conditions are met:

1. The base station is an existing NGS three-dimensional mark or a new NGS-58 mark,

2. RTK procedures are used only in open areas and each RTK point is occupied twice with at least 2
hours’ difference in time between observations, and Section A-28 A.6.

3. The difference between observations does not exceed 5 centimeters.

The assigned Mapping Partner may use third-order conventional surveys to extend control from GPS
"anchor points™ to other transection or cluster points, especially when checkpoints are in forested areas
where GPS signals are blocked.

When checkpoints are to be used for QA/QC reviews of digital elevation data (e.g., TINs, DEMs), the
checkpoints must be at least 5 meters away from any breakline where there is a change in slope. Such
checkpoints must be on flat or uniformly sloping terrain. The assigned Mapping Partner shall take
photographs to record the location of the checkpoint relative to its surroundings, and to verify the
vegetation category within which the checkpoint is located. The Mapping Partner shall mark each
checkpoint with a 60d nail or larger. The Mapping Partner shall write the station ID number on an
adjacent above-ground stake within 1 foot of the referenced stake, to aid in subsequent recovery if
required during the course of the Flood Map Project. The Mapping Partner shall use "to reach™ location
descriptions and photographs to document the location, the land cover surrounding each stake, and the
uniform slope of the terrain surrounding each stake.
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8. SUPPORT TO ERDC/COASTAL HYDRAULICS LAB—
TASK GROUP 4 (NUMERICAL STORM SURGE & WAVE MODELS)

The following surveys are required to support ERDC-Coastal Hydraulics Lab model studies.

[Contact Mr. Maynord at CHL Vicksburg 601-634-3284 if questions on specific line items herein]

8-1. BRIDGE SURVEYS (ORLEANS, LONDON AVE & 17™ ST CANALS):

e Obtain low chord elevations on all street bridges crossing these canals
e Topo flood protection connectors between bridge and floodwalls

8-2. BRIDGE SURVEYS (Three (3) RAILROAD BRIDGES OVER IHNC)

a. Obtain low chord elevations —down position ... (bridges were down at Katrina event)

b. Survey bottom of opening at railroad crossing/opening in floodwall (floodgate W-30) at west side of
IHNC just south of 1-10.

8-3. IHNC PRIVATE LEVEE/FLOODWALL

Survey elevations along private floodwall/levee and connections with mainline levee at Sealand/Maersk
on west side of IHNC, south of I1-10. Survey and document dimensions of any failures or changes in

elevation. Conduct survey between each end where this private floodwall/levee ties into the main line of
protection. (Portions of this levee failed during Katrina).

8-4HNCLOCK(STAFFGAGE){Requirement Deleted)
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8-7. GAGE CONNECTION SURVEYS

The following gages need to be connected to NAVD88 (2004.65) and LMSL.
1) USGS at I-10 and Inner Harbor Navigation Canal
2) Orleans Levee District Gage at same general location as above
3) USGS gage at Paris Road (1510) bridge over IWW
4) Orleans Levee District gage at Southshore Marina
5) Pass Manchac at Turtle Cove at Pontchatoula, LA
6) Little Irish Bayou near HWY 11 near Slidell, LA

7) National Weather Service gage at North Shore and Causeway. This gage was moved after
the hurricane ... may not be possible to establish a datum for the old gage.

Details and contacts regarding these gages have not been researched at this time. Will possibly need to
make contact with USGS and Orleans Levee Board. MVN POC is Ms. Nancy Powell.
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*[IPET Actions]* The following miscellaneous tasks have not been defined by Task Group
6 to date

VTDP ties to Original Construction Benchmarks

Obtain MVN construction drawings from IPET web site and locate control used for original construction.
Connect these marks to the VTDP reference.

MVN Collected HWM Database

Verify collected data is referenced to NAVD88 (LA VTDP 2004.65). Reference Klaus 21 Oct 05 e-mail.
(Ken Klaus, MVD 601-634-7122).

“The MVN database for HWM and the IPET data base in the new orleans vicinity | am working are the
same. Nancy Powell of MVN hydraulics and | are working together in developing the database. | have
attached the latest file showing data. According to Nancy Powell the point numbers in red such as
LA1171 have been surveyed in epoch 2004.65. The points with black letters such as LA1004 were
surveyed prior to the determination that we would use epoch 200465. According to Nancy Powell, the
District is going to have these earlier points adjusted/resurveyed to reflect 200465. Will you ask Mark
Huber if I am correct that the District will adjust these earlier points to 2004657 If not we have many
more points to add to our effort.” Steve Maynord

MISSISSIPPI RIVER GAGES ... TIES TO NAVDS88 (LA VTDP 2004.65) & LWRP (19XX)

Purpose: To establish the relationship between NAVD88 (LA VTDP 2004.65) and the local protection
levee design elevations (LWRP).

e Connect *[six]* recording gages along Mississippi River reach from New Orleans to Venice.

e Coordinate with MVN for specific LWRP (19XX) reference and BM locations.

e Perform MVN static DGPS ties to two nearest NAVD88 (LA VTDP 2004.65) marks,
*[unless already done by MVN (Huber) at some sites]*.

o Relate LWRP (19XX) & NAVD88 (LA VTDP 2004.65) to designed/constructed levee
elevations.

e In lower reaches, determine relationship between LWRP (19XX), NAVD88 (LA VTDP
2004.65), MLG (19??), and MLLW/MSL (2005), as applicable.

e Define specific LWRP-MLG-MLLW transition points throughout reach.

e Need POC in MVN or MVD for LWRP design relationship.

e Mean Low Gulf datum vs. Mean Gulf Level datum ... two distinct datums used by MVN
(Nancy Powell)

e LMVD not defined/updated below New Orleans
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DEPARTMENT OF THE ARMY

ETL 1110-2-349

U. S. Army Corps of Engineers

CECW-EP

Engineer Technical Letter
No. 1110-2-349

Washington, D.C. 20314-1000

1 April 1993

Engineering and Design
REQUIREMENTS AND PROCEDURES FOR REFERENCING
COASTAL NAVIGATION PROJECTS TO MEAN LOWER LOW WATER DATUM

1. Purpose.

This engineer technical letter (ETL) provides guidance,
technical considerations, and general implementation
procedures for referencing coastal navigation projects to a
consistent Mean Lower Low Water (MLLW) datum
based on tidal characteristics defined and published by
the U.S. Department of Commerce. This guidance is
necessary to implement applicable portions of Section
224 of the Water Resources Development Act of 1992.

2. Applicability.

This ETL applies to HQUSACE elements, major subordi-
nate commands, districts, laboratories, and field operating
activities (FOA) having responsibilities for design of river
and harbor navigation projects on the Atlantic, Gulf, and
Pacific coasts, and where such projects are subject to tidal
influence.

3. References.

a  Rivers and Harbors Appropriation Act of 1915
(38 Stat. 1053, 33 U.8.C. 562).

b, Water Resources Development Act of 1992

(WRDA 92), Section 224, Channel Depths and Dimen-
sions.

¢ ER 1130-2-306, Navigation Lights, Aids to
Navigation, Navigation Charts, and Related Data Policy,
Practices and Procedures.

d ER 1130-2-307, Dredging Policies and Practices.

e. EM1110-2-1003, Hydrographic Surveying.

£ EM 1110-2-1414, Water Levels and Wave
Heights for Coastal Engineering and Design.

g Tidal Datum Planes, Special Publication 135,
U.S. Department of Commerce.

11-38-2

A Manual of Tide Observations, Publication 30-1,
U.S. Department of Commerce.

i. Tide and Current Glossary, U.S. Department of
Commerce, National Oceanic and Atmospheric Adminis-
tration, Roclkville, MD.

J. Statement of Work for the Installation, Operation
and Maintenance of Tide Stations, U.S. Department of
Commerce, National Oceanic and Atmospheric Adminis-
tration, Rocloville, MD.

k. User's Guide for the Installation of Bench Marks
and Leveling Requirements for Water Level Stations,
U.S. Department of Commerce, National Oceanic and
Atmospheric Administration, Rockville, MD.

{  The National Tidal Datum Convention of 1980,
U.S. Department of Commerce, National Oceanic and
Atmospheric Administration, Rockville, MD.

4. Background.

a  Depths of USACE navigation projects in coastal
areas subject to tidal influences are currently referred to a
variety of vertical reference planes, or datums. Most
project depths are referenced to a local or regional datum
based on tidal phase criteria, such as Mean Low Water,
Mean Lower Low Water, Mean Low Gulf, Gulf Coast
Low Water Datum, etc. Some of these tidal reference
planes were originally derived from U.S. Department of
Commerce, National Ocean Service (NOS) observations
and definitions used for the various coasts (see references
3g and 31). Others were specifically developed for a local
project and may be without reference to an established
vertical network (e.g. National Geodetic Vertical Datum
of 1929) or a tidal reference. Depending on the vear of
project authorization, tidal epoch, procedures, and the
agency that established or connected to the reference
datum, the current adequacy of the vertical reference may
be uncertain, or in some cases, unknown. In some
instances, project tidal reference grades may not have
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been updated since original construction. In addition,
long-term physical effects may have significantly
impacted presumed relationships to the NOS MLLW
datum.

b, The National Tidal Datum Convention of 1980
(reference 31) established one uniform, continuous tidal
datum for all marine waters of the United States, its
territories, and Puerto Rico. This convention thereby
lowered the reference plane (and tidal definition) of both
the Atlantic and Gulf coasts from a mean low water
datum to a MLLW datum. In addition, the National Tidal
Datum Epoch was updated to the 1960-1978 period and
mean higher/high water datums used for legal shoreline
delineation were redefined.

¢. Since 1989, nautical charts published by the
Coast and Geodetic Survey (C&GS), U.S. Department of
Commerce, reference depths (or soundings) to the local
MLLW reference datum, also termed a "chart datum.”
U.S. Coast Guard (USCG) Notices to Mariners also refer
depths or clearances over obstructions to MLLW. Depths
and clearances reported on USACE project/channel con-
dition surveys provided to C&GS, for incorporation into
their published charts in plan or tabular format, must be
on the same NOS MLLW reference as the local chart of
the project site.

d WRDA 92, Section 224, requires consistency
between USACE project datums and C&GS marine
charting datums. This act amended Section 5 of the
Rivers and Harbors Appropriation Act of 1915 (reference
3a) to define project depths of operational projects as
being measured relative to a MLLW reference datum for
all coastal regions. (Only the Pacific coast was
previously referenced to MLLW). The amendment states
that this reference datum shall be as defined by the
Department of Commerce for nautical charts (C&GS) and
tidal prediction tables (NOS) for a given area. This
provision requires USACE project reference grades be
consistent with NOS MLLW.

5. Impact of MLLW Definition on USACE Projects.

a  Corps navigation projects that are referenced to
older datums (e.g., Mean Low Water along the Atlantic
coast or various Gulf coast low water reference planes)
must be converted to and correlated with the local
MLLW tidal reference established by the NOS. Changes
in project grades due to redefining the datum from mean
low water to NOS MLLW will normally be small, and in
many cases will be compensated for by offsetting secular

2
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sea level or epochal increases occurring over the years.
Thus, impacts on dredging due to the redefinition of the
datum reference are expected to be small and offsetting in
most cases.

b, All Corps project reference datums, including
those currently believed to be on MLLW, must be
checked to insure that they are properly referred to the
latest tidal epoch, and that variations in secular sea level,
local reference gage or benchmark subsidence/uplift, and
other long-term physical phenomena are properly
accounted for. In addition, projects should be reviewed
to insure that tidal phase and range characteristics are
properly modeled and corrected during dredging, survey-
mng, and other marine construction activity, and that
specified project clearances above grade properly
compensate for any tidal range variances. Depending on
the age and technical adequacy of the existing MLLW
reference (relative to NOS MLLW), significant differ-
ences could be encountered. Such differences may
dictate changes in channels currently maintained. Future
NOS tidal epoch revisions will also change the project
reference planes.

¢. Conversion of project datum reference to NOS
MLLW may or may not involve field tidal observations.
In many projects, existing NOS tidal records can be used
to perform the conversion, and short-term simultaneous
tidal comparisons will not be required. Tidal observa-
tions and/or comparisons will be necessary for projects in
areas not monitored by NOS or in cases where no recent
or reliable observations are available (see references 3e
and 3h).

6. Implementation Actions.

A number of options are available to USACE commands
in assessing individual projects for consistency and
accuracy of reference datums, and performing the
necessary tidal observations and/or computations required
to adequately define NOS MLLW project reference
grade. Datum establishment or verification may be done
using USACE technical personnel, through an outside
Architect-Engineer contract, by another Corps district or
laboratory having special expertise in tidal work, or
through reimbursable agreement with NOS. Regardless
of who performs the tidal study, all work should be
closely coordinated with both the C&GS and NOS in the
Department of Commerce.

a.  Technical Specifications. The general techniques
for evaluating, establishing, and/or transferring a tidal
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reference plane are fully described in the USACE and
Department of Commerce publications referenced in
paragraph 3.  These references should be cited in
technical specifications used for a tidal study contract or
reimbursable agreement with another agency/command.

b. Department of Commerce Contacts. Before and
during the course of any tidal study, close coordination is
required with NOS. The NOS poeint of contact is the
Chief, Ocean and Lake Levels Division, National Ocean
Service (ATTN: N/OES2), 6001 Executive Blvd,
Raockville, MD 20852, telephone (301) 443-8807, FAX
(301 443-1920.

¢. Sowrces. If in-house forces are not used, the
following outside sources may be utilized to perform a
tidal study of a project, including any field tidal obser-
vations.

(1) Architect-Engineer (A-E) Contract. A number of
private firms possess capabilities to perform this work.
Either a fixed-scope contract or indefinite delivery type
(IDT) contract form may be utilized. In some instances,
this type of work may be within the scope of existing IDT
contracts. Contact NOS to obtain a typical technical
specification which may be used in developing a scope of
work. The references in paragraph 3 of this letter must be
cited in the technical scope of work for the A-E contract.

(2) Reimbursable Support Agreement. Tidal studies
and datum determinations may be obtained directly from
the NOS, Department of Commerce, via a reimbursable
support agreement. A cooperative agreement can be
confipured to include any number of projects within a
district. Funds are provided to NOS by standard inter-
agency transfer methods and may be broken down to
individual projects. Contact the Chief of the Ocean and
Lake Levels Division at the address given in paragraph
6b to coordinate and schedule a study agreement.

FOR THE DIRECTOR OF CIVIL WORKS:

11-38-4
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d Scheduling of Conversions. Section 224 of
WRDA 92 did not specify an implementation schedule
for converting existing projects to NOS MLLW (or
verifying the adequacy of an existing MLLW datum). It
1s recommended that a tidal datum study be initiated
during a project's next major maintenance cycle.

e. Funding. MNo centralized account has been
established to cover the cost of converting projects to
NOS MLLW datum. Project O&M funds will be used to
cover the cost of tidal studies and/or conversions on
existing projects. For new construction, adequate funding
should be programmed during the initial planning and
study phases. Budget estimates for performing the work
can be obtained from NOS.

£ MLLW Relationship to National Vertical

Network.  Reference 3k prescribes requirements for
connecting USACE tidal bench marks to the national
vertical network maintained by C&GS; either the
National Geodetic Vertical Datum, 1929 Adjustment
(NGVD 29) or the updated North American Vertical
Datum, 1988 Adjustment (NAVD 88). Project condition
surveys, maps, reports, studies, etc. shall clearly depict
the local relationship between MLLW datum and the
national vertical network.

g Changes in Dredging. Tt is not expected that the
datum conversion will significantly impact dredging
requirements. USACE commands should request
HQUSACE guidance should a datum conversion cause a
significant change in a channel's maintained depth.

7. Proponency.

The proponent for this technical letter is the Engineering
Division, HQUSACE. Any comments regarding
improvements and/or clarifications should be submitted
to HQUSACE, ATTN: CECW-EP-3, 20 Massachusetts
Ave., NW, Washington, D.C. 20314-1000.

PAUL D. BARBER, P.E.
Chief, Engineering Division
Directorate of Civil Works
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Historical Timeline

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-40-1

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-40-2 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-40-3

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-40-4 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-40-5

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-40-6 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-40-7

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-40-8 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-40-9

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-40-10 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-40-11

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-40-12 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-40-13

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-40-14 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-40-15

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-40-16 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-40-17

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-40-18 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-40-19

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-40-20 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-40-21

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-40-22 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-40-23

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-40-24 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-40-25

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-40-26 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-40-27

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-40-28 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-40-29

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-40-30 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-40-31

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-40-32 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-40-33

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-40-34 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-40-35

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



DEPARTMENT OF THE ARMY

ETL 1110-2-349

U. S. Army Corps of Engineers

CECW-EP

Engineer Technical Letter
No. 1110-2-349

Washington, D.C. 20314-1000

1 April 1993

Engineering and Design
REQUIREMENTS AND PROCEDURES FOR REFERENCING
COASTAL NAVIGATION PROJECTS TO MEAN LOWER LOW WATER DATUM

1. Purpose.

This engineer technical letter (ETL) provides guidance,
technical considerations, and general implementation
procedures for referencing coastal navigation projects to a
consistent Mean Lower Low Water (MLLW) datum
based on tidal characteristics defined and published by
the U.S. Department of Commerce. This guidance is
necessary to implement applicable portions of Section
224 of the Water Resources Development Act of 1992.

2. Applicability.

This ETL applies to HQUSACE elements, major subordi-
nate commands, districts, laboratories, and field operating
activities (FOA) having responsibilities for design of river
and harbor navigation projects on the Atlantic, Gulf, and
Pacific coasts, and where such projects are subject to tidal
influence.

3. References.

a  Rivers and Harbors Appropriation Act of 1915
(38 Stat. 1053; 33 U.S.C. 562).

b, Water Resources Development Act of 1992
(WRDA 92), Section 224, Channel Depths and Dimen-
sions.

¢. ER 1130-2-306, Navigation Lights, Aids to
Navigation, Navigation Charts, and Related Data Policy,
Practices and Procedures.

d ER 1130-2-307, Dredging Policies and Practices.

e. EM1110-2-1003, Hydrographic Surveying.

£ EM 1110-2-1414, Water Levels and Wave
Heights for Coastal Engineering and Design.

g Tidal Datum Planes, Special Publication 135,
U.S. Department of Commerce.
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h. Manual of Tide Observations, Publication 30-1,
U.S. Department of Commerce.

i. Tide and Current Glossary, U.S. Department of
Commerce, National Oceanic and Atmospheric Adminis-
tration, Rockville, MD.

j- Statement of Work for the Installation, Operation
and Maintenance of Tide Stations, U.S. Department of
Commerce, National Oceanic and Atmospheric Adminis-
tration, Rockville, MD.

k. User's Guide for the Installation of Bench Marks
and Leveling Requirements for Water Level Stations,
U.8. Department of Commerce, National Oceanic and
Atmospheric Administration, Rockville, MD.

I The National Tidal Datum Convention of 1980,
U.S. Department of Commerce, National Oceanic and
Atmospheric Administration, Rockville, MD.

4. Background.

a. Depths of USACE navigation projects in coastal
areas subject to tidal influences are currently referred to a
variety of vertical reference planes, or datums. Most
project depths are referenced to a local or regional datum
based on tidal phase criteria, such as Mean Low Water,
Mean Lower Low Water, Mean Low Gulf, Gulf Coast
Low Water Datum, etc. Some of these tidal reference
planes were originally derived from U.S. Department of
Commerce, National Ocean Service (NOS) observations
and definitions used for the various coasts (see references
3g and 31). Others were specifically developed for a local
project and may be without reference to an established
vertical network (e.g. National Geodetic Vertical Datum
of 1929) or a tidal reference. Depending on the year of
project authorization, tidal epoch, procedures, and the
agency that established or connected to the reference
datumn, the current adequacy of the vertical reference may
be uncertain, or in some cases, unknown. In some
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[Docket No. 930650-3150]

Affirmation of Vertical Datum for Surveying and Mapping Activities

SUBAGENCY: National Ocean Service, Coast & Geodetic Survey. National Oceanic and
Atmospheric Administration, DOC.

ACTION: Notice.

SUMMARY: This Notice announces a decision by the Federal Geodetic Control Subcommittee
(FGCS) to affirm the North American Vertical Datum of 1988 (NAVD 88) as the official civilian
vertical datum for surveying and mapping activities in the United States performed or financed
by the Federal Government. and to the extent practicable, legally allowable, and feasible, require
that all Federal agencies using or producing vertical height information undertake an orderly
transition to NAVD 88.

FOR FURTHER INFORMATION CONTACT. Mr. James & Stem, N/CG1x4, SSMC3, Station
9357, National Geodetic Survey. NOAA, Silver Spring,

Maryland 20910; telephone: 301-713-3230.

SUPPLEMENTARY INFORMATION The Coast and Geodetic Survey (C&GS), National
Geodetic Survey (NGS), has completed the general adjustment portion of the NAVD 88 project,
which includes approximately 80 percent of the previously published bench marks in the NGS
data base. The remaining "posted" bench marks which comprise approximately 20 percent of the
total will be published by October 1993. Regions of significant crustal motion will be analyzed
and published as resources allow. NAVD 88 supersedes the National Geodetic Vertical Datum of
1929 (NGVD 29) which was the former official height reference (vertical datum) for the United
States. NAVD 88 provides a modem, improved vertical datum for the United States, Canada, and
Mexico. The NAVD 88 heights are the result of a mathematical least squares general adjustment
of the vertical control portion of the National Geodetic Reference System and include 80,000
km of now U.S. Leveling observations undertaken specifically for this project. NAVD 88 height
information in paper or digital form is available from the National Geodetic Information Branch,
N/CG174, SSMC3, Station 9202, National Geodetic Survey. NOAA, Silver Spring, Maryland,
20910; telephone: 301-713-3242.

Dated: June 21, 1993.

W. Stanley Wilson, Assistant Administrator for Ocean Services and Coastal Zone Management,
NOAA.

[FR Doc. 93-14922 Filed 6-23--93; 8:45 am)

BILLING CODE 351
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DEPARTMENT OF THE ARMY

ETL 1110-1-152

U. S. Army Corps of Engineers

CECW-EP

Technical Letter
No. 1110-1-152

Washington, D.C. 20314-1000

1 January 1994

Engineering and Design
CONVERSION TO THE NORTH AMERICAN VERTICAL DATUM OF 1988

1. Purpose

This technical letter provides technical guidance and
implementation procedures for the conversion from the
National Geodetic Vertical Datum of 1929 (NGVD29) to
the North American Vertical Datum of 1988 (NAVDES).

2. Applicability

This letter is applicable to all HQUSACE elements, major
subordmate commands, districts, laboratories, and field
operating activities having responsibility for civil works,
military  construction, or environmental restoration
projects.

3. References

a.  Water Resources Development Act of 1992
(WRDA 92), Section 224, Channel Depths and Dimen-
sions.

b. EM 1110-2-1003, Hydrographic Surveying.

¢. Converting the National Flood Insurance Program
to the North American Vertical Datum of 1988: Guide-
lines for Community Officials, Engineers, and Surveyors,
FEMA Report No. FIA-20, June 1992.

d Results of the General Adjustment of the North
American Datum of 1988, American Congress on
Surveying and Mapping Journal of Surveying and Land
Information Systems, Vol. 52, No. 3, 1992, pp. 133-149.

e. American Congress on Surveying and Mapping
Ad Hoc Committee Report on NAVDSS, Special ACSM
Report, 1990.

4. Discussion
a NGVD29 has been replaced by NAVDSS, an
international datum adopted for use in Canada, the United

States and Mexico. NAVDSS8 was established to resolve
problems and discrepancies in NGVD29. The adjustment
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of NAVDSS was completed in June 1991 by the National
Geodetic Survey (NGS), an agency of the Department of
Commerce, National Oceanic and Atmospheric
Administration (NOAA). NAVDSE was constrained by
holding fixed the height of a single primary tidal
benchmark (BM) at Father's Point/Rimouski, Québec,
Canada, and performing a minimally constrained general
adjustment of  U.S.-Canadian-Mexican  leveling
observations. The result of this adjustment is newly
published NAVDES elevation values for benchmarks
(BMSs) in the NGS inventory. Most Third-Order BMs,
including those of other Federal, state and local
government agencies, were not included in the NAVDES
adjustment. Appendix A contains further background
information on the development and adjustment of
NAVDSS.

b, The Federal Geodetic Control Subcommittes
(FGCS) of the Federal Geographic Data Committee
(FGDC) has affirmed that NAVDS88 shall be the official
vertical reference datum for the US. The FGDC has
prescribed that all surveying and mapping activities
performed or financed by the Federal Government make
every effort to begin an orderly transition to NAVDSS,
where practicable and feasible.

¢. DBoth tidal and non-tidal low water reference
planes and datums are affected by the change to
NAVDS8. The datum for the Great Lakes is now the
International Great Lakes Datum of 1985 (IGLDSS).
Unlike the prior datum (IGLD55), IGLDS85 has been
directly referenced to NAVDS8 and originates at the
same point as NAVDSS.  Elevations of reference
points/datums along the various inland waterway systems
will also be impacted by the change in datums.

d. The transition to NAVD88 may have considerable
impact on Corps projects, including maps, drawings, and
other spatial data products representing those projects.
However, once completed, the transition will result in a
more accurate vertical reference datum that has removed
leveling errors, accounts for subsidence, and other
changes in elevation.
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e. A computer program entitled "VERTCON 1.0"
can be used to make approximate conversions between
NGVD29 and NAVDSE8. This program was developed
by NGS and during the later part of FY94 will be
incorporated into the USACE program CORPSCON.
VERTCON conversions are intended for general small-
scale mapping uses -- VERTCON should not be used for
converting benchmark elevations used for site plan design
or construction applications. Further details on
VERTCON are at Appendix A.

5. Action

a.  USACE commands should begin the orderly
transition to NAVDS88. Procedural guidance for per-
forming this conversion is given in Appendix A.

b. The conversion to NAVDSS should be accom-
plished on a project by project basis. The relationship of
all project datums to both NGVD29 and NAVDSS will be
clearly noted on all drawings, charts, maps, and elevation
data files.

¢. In accordance with Section 24 of WRDA 92,
when elevations are referred to a tidal reference plane in
coastal waters of the U.S., Mean Lower Low Water
(MLLW) shall be used as the vertical datum. Tidal BMs
should be tied to NAVDSS instead of NGVID29 where
NAVDSS data is available. Tidal datums shall be
established in accordance with the procedures outlined in
EM 1110-2-1003.

FOR THE DIRECTOR OF CIVIL WORKS:

1 Appendix
APP A - Development and Implementation of
NAVDSES
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d. Other hydraulic-based reference planes estab-
lished by USACE for the various inland waterways,
reservoirs, and pools between control structures should
continue to be used for consistency; however, they should
also be connected with the NAVDSS where practicable
and feasible.

e. In project areas where local municipal or sanitary
jurisdictions have established their own vertical reference
planes, every attempt should be made to obtain the
relationship between that local datum and NGVD29
and/or NAVDSS; and clearly note this relationship on all
drawings, charts, maps, and elevation data files.

5. Technical Assistance

The U.S. Army Topographic Engineering Center
(USATEC) may be consulted if technical assistance is
required in the conversion effort. Contact Commander
and Director, USATEC, ATTN: CETEC-TL-SP, Build-
ing 2592, Fort Belvoir, VA 22060-5546. The
HQUSACE proponent for this action is the Engineering
Division, Directorate of Civil Works, ATTN: CECW-EP-
S.

PAUL D. BARBER
Chief, Engineering Division
Directorate of Civil Works
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APPENDIX A
DEVELOPMENT AND IMPLEMENTATION OF NAYD88
SECTION |
Background
1. General not entirely valid and that MSL varies from station to

a. The NAVDSS is a new vertical datum for North
America which effectively covers Canada, Mexico, and
the U.S. The new adjustment of the U.S. National
Vertical Control Network (NVCN) was authorized in
1978, and in 1982 the National Oceanic and Atmospheric
Administration (NOAA) and Canada signed a Memoran-
dum of Understanding (MOU) regarding the adoption of
a common, international vertical control network called
the NAVDSE.

b. The Federal Geodetic Control Subcommittes
(FGCS) of the Federal Geographic Data Committee
(FGDC) has adopted the new NAVDSS datum. In
addition, NAVDSS8 was established in conjunction with
the International Coordmating Committee on Great Lakes
Basic Hydraulic and Hydrologic Data. This committee
defined the IGLD85 which was published for use in
January 1992, IGLDS85 replaced IGLDS55.

2. The National Vertical Control Network (NVCN):
NGVD29 and NAVDS8

a. The NVCN consists of a hierarchy of interrelated
nets which span the United States. Before the adoption of
NAVDREE, benchmark (BM) elevations of the NVCN
were published as orthometric heights referenced to
NGVD29. NGVD29 was established by the United
States Coast and Geodetic Survey's (USC&GS's) 1929
General Adjustment. NGVD29 was established by
constraining the combined U.S. and Canadian first order
leveling nets to conform to Mean Sea Level (MSL) as
determined at 26 long term tidal gage stations that were
spaced along the east and west coast of North American
and along the Gulf of Mexico, with 21 stations in the U.S.
and 5 stations in Canada.

b. Local MSL i1s a vertical datum of reference that is
based upon the observations from one or more tidal
gaging stations. NGVD29 was based upon the assump-
tion that local MSL at those 21 tidal stations in the U.S.
and 5 tidal stations in Canada equalled 0.0000 foot on
NGVD29. The value of MSL as measured over the
Metonic cycle of 19 years shows that this assumption is
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station.

¢ The NGVD29 was originally named the Mean Sea
Level Datum of 1929. It was known at the time that
because of the variation of ocean currents, prevailing
winds, barometric pressures and other physical causes,
the MSL determinations at the tide gages would not
define a single equipotential surface. The name of the
datum was changed from the Mean Sea Level Datum to
the NGVD29 in 1973 to eliminate the reference to sea
level mn the title. This was a change in name only; the
definition of the datum established in 1929 was not
changed. Since NGVD29 was established, it has become
obvious that the geoid based upon local mean tidal
observations would change with each measurement cycle.
Estimating the geoid based upon the constantly changing
tides does not provide the most stable estimate of the
shape of the geoid, or the basic shape of the Earth.

d The datum for NAVDSE is based upon the mass
or density of the Earth instead of the varying heights of
the seas. Measurements in the acceleration of gravity are
made at observation points in the network and only one
datum point, at Pointe-au-Pere/Rimouski, Québec,
Canada, i1s used. The wvertical reference surface is
therefore defined by the surface on which the gravity
values are equal to the control point value. Although the
international cooperation between the United States and
Canada greatly strengthened the 1929 network, Canada
did not adopt the 1929 vertical datum. The NGVD29 was
strictly a national datum. NAVDES is an international
vertical datum for the US, Canada, and Mexico.

3. Distinction Between Orthometric and Dynamic
Heights

a  There are several different reference elevation
systems used by the surveying and mapping community.
Two of these height systems are relevant to IGLDSS:
orthometric heights and dynamic heights. Geopotential
numbers relate these two systems to each other. The
geopotential number (C) of a BM is the difference in
potential measured from the reference geopotential
surface to the equipotential surface passing through the
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survey mark. In other words, it is the amount of work
required to raise a unit mass of 1 kg against gravity
through the orthometric height to the mark. Geopotential
differences are differences in potential which indicate
hydraulic head. The orthometric height of a mark 1s the
distance from the reference surface to the mark, measured
along the line perpendicular to every equipotential
surface in between. A series of equipotential surfaces can
be used to represent the gravity field. One of these
surfaces is specified as the reference system from which
orthometric heights are measured. These surfaces defined
by the gravity field are not parallel surfaces because of
the rotation of the earth and gravity anomalies in the
gravity field. Two points, therefore, could have the same
potential but may have two different orthometric heights.
The value of orthometric height at a point depends on all
the equipotential surfaces beneath that point.

b. The orthometric height (H) and the geopotential
number (C) are related through the following equation:

C=G*H

where G is the gravity value estimated for a particular
system. Height systems are called different names
depending on the gravity value (G) selected. When G is
computed using the Helmert height reduction formula
that is used for NAVDSSE, the heights are called Helmert
Orthometric Heights. When G is computed using the
International Formula for Normal Gravity, the heights are
called Normal Orthometric Heights. When G is equal to
normal gravity at 45° latitude, the heights are called
Normal Dynamic Heights. It should be noted that
dynamic heights are just geopotential numbers scaled by
a constant, using normal gravity at 45° latitude equal to
980.6199 gals. Therefore, dynamic heights are also an
estimate of hydraulic head. In other words, two points
that have the same geopotential number will have the
same dynamic height.

c. IGLDS55 is a normal dynamic height system which
used a computed value of gravity based on the
International Formula for Normal Gravity. Today, there
1s sufficient observed gravity data available to estimate
"trug" geopotential differences instead of "normal”
geopotential differences. The "true" geopotential
differences, which were used in developing IGLID85 and
NAVDSE, will more accurately estimate hydraulic head.

4. Problems with NGVD29 and Why a New Datum
Needed to be Established
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a. Approximately 625,000 km of leveling have been
added to the National Geodetic Reference System
(NGRS) since the 1929 adjustment. Each new line has
been adjusted to the network. The new leveling data
uncovered some problems in NGVD29. Through the
years, the agreement between the new leveling and the
network BM elevations slowly grew worse. An investi-
gation of NGVD?29 general adjustment results indicates
that large residuals were distributed in some areas of the
country during that adjustment. For example, the
accumulated 1929 adjustment correction along a 3000 km
cast-west leveling route from Crookston, Minnesota, to
Seattle, Washington is a delta of 89 centimeters (em).

b. Inconsistencies i NGVID29 have increased over
the years. This increase is a function of factors such as:

(1) Many BMs were affected by unknown vertical
movement due to earthquake activity, postglacial
rebound, and ground subsidence.

(2) Numerous BMs were disturbed or destroyed by
highway maintenance, building, and other construction.

(3) New leveling became more accurate because of
better instruments, procedures, and improved computa-
tions. It was decided in 1977 that the high accuracy
achieved by the new leveling was being lost when forced
to fit the 1929 network, and plans were made to begin
developing a new national vertical network.

¢ These inconsistencies have not always been
apparent to the user since NGS has periodically readjust-
ed large portions of the NVCN and spread these large
residuals over large areas. FEventually, however, there
would be a large number of areas in which surveyors
would not be able to check their work using NGVD29.
NAVDSS is specifically designed to remove the incon-
sistencies and distortions such as those found in the
NGVD29. NGS has held off incorporating approximate-
ly 40,000 km of newer leveling data for these reasons.
These data were incorporated into the NAVDSE.

5. Selection of the Adjustment Method for
NAVD88

a. The FGCS created a Vertical Subcommittee in
1989 to study the impact of the NAVDSES on the pro-
grams of member agencies and to recommend a datum
definition.  Several different datum definitions for
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NAVDSS were studied by the subcommittee and the three
options below were selected for final consideration:

(1) Fix the elevation or mean sea level at a single
point.

(2) Fix mean sea level at four tide gages located at
the network corners.

(3) Fix the NGVD?29 elevations at 18 existing, well
scattered BMs.

b, Two options were considered for the establish-
ment of the vertical datum: (1) tidal epoch or (2) a
minimally constrained adjustment. The tidal epoch
option required that the adjustment hold MSL fixed at all
appropriate primary tide stations and use the latest
available tidal epoch. This definition is actually the same
as NGVD29, but used the latest data available. The other
option used a minimally constrained adjustment holding
local MSL fixed at one primary tide station and adjusting
all leveling data to it. This second option would maintain
the integrity of the leveling data but would also create the
greatest deviation from the presently published data.

¢. Research was done by NGS to determine which
option would be the best choice. To assist in the
NAVDSE datum definition decision, several adjustments
were performed using different constraints. The results
obtained from several trial adjustments indicate that no
matter which datum definition scenario is chosen for
NAVDSSE, including a minimally constrained adjustment,
that changes in absolute heights of as much as 75 to 100
cm would exist between NGVD29 and NAVDSS.

d In addition to the NGS research, agencies and
appropriate bodies were queried to determine which
option would be their preference and to ask for recom-
mendations. The FGCS and the American Congress on
Surveying and Mapping (ACSM) established committees
to investigate the impact of NAVDS8 on their members'
activities and the activities of others in the community.
Members of these committees were requested to provide
documentation on the affects that the readjustment would
have on their user populations and to include specific
examples describing the real impact of a new vertical
datum on their products. USACE was included in the
questionnaire survey. The ACSM report is included as a
reference to this document.
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e. As a preliminary measure, both committees
drafted recommendations for NAVDES and specified that
NGS should:

(1) Perform minimally-constrained least squares
adjustment of the data for NAVDSS.

(2) Shift the datum vertically to minimize recompila-
tion of National Mapping Products.

(3) Develop computer transformation software to
convert  between NGVD29 and NAVDES.
("VERTCON").

(4) Develop national and/or regional geoid models to
ensure GPS height differences meet at least 2nd Order,
Class 11 FGCS precise geodetic leveling standards for
acecuracy.

f- Results indicated that the tidal epoch option would
minimize the magnitude of the changes from NGVD29 to
NAVDSS and thus possibly allow direct comparison of
present hydrographic survey elevations with the proposed
new NAVDES elevations. The smaller change between
elevations would cause less confusion and concern over
flow heights, and the like. Regardless of the datum
definition selected, large differences would exist between
the NAVDSS and the NGVD29 heights. It should be
noted that the NAVDSS8 heights are better estimates of
orthometric heights than the NGVD29 heights. Better
estimates of orthometric heights will become more
critical in the future as surveying techniques continues to
become more sophisticated and more accurate. The
improved accuracy of geoid height determinations using
GPS data requires the best estimate of true orthometric
heights. Many cartographers want heights on their maps
based on the best estimate of true orthometric heights.

6. The NAVD88 Adjustment

a. The NAVDSS adjustment is the culmination of
over ten years of work. This effort has included:
establishing about 100,000 km of trunk line leveling to
reinforce weak areas in the network, modemizing the
vast amount of leveling observation and description data
that has been collected for over a century, performing
adjustments of sections of the network to verify the
quality of the observation data; informing the public
users of the network of the pending change and deter-
mining the impact on the nation's engineering activities.
After the datum definition was selected to be a minimally
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constrained adjustment, the final task of this effort was to
perform the least squares adjustment of the whole
network.

b. The general adjustment of NAVDS8 was com-
pleted in June 1991. The primary network consists of
200 loops containing 909 junction BMs. The network
connects to 57 primary tidal stations which are part of the
National Primary Tidal Network and 55 international
water-level stations along the Great Lakes. In addition,
28 border connections were made to the Canadian
vertical control network and 13 to the Mexican vertical
control network. Third order BMs of other agencies (e.g.,
USACE) were not included in this adjustment. The
500,000 BMs established by the USGS were also not
placed in computer readable form and therefore will not
have NAVDSS8 heights. In addition, USACE commands
have established thousands of BMs which will not have
NAVDSS heights.

¢. A particular concern for the developers of the
NAVDBE was how to resolve the many issues associated
with the National Mapping Program (NMP) of USGS and
the National Map Accuracy Standard (NMAS). The
NMP includes more than 83,000 different map products
of which over 7 million copies are distributed annually.
Almost all of these products contain elevation informa-
tion as contours and spot elevations on maps or as
elevation arrays in Digital Elevation Models. Changing
these products, both graphical and digital, to the
NAVDSS will be a massive and costly undertaking and
will require a decade or more to complete.

d. The new leveling data have additional corrections
applied for refraction and rod correction and are adjusted
in geopotential units rather than the orthometric system
used in the past. The datum definition is the most
scientifically acceptable of all the definitions considered
and is the most natural because it is based on an undis-
turbed representation of the Earth's gravity field. Tt is the
most suitable for the geoid height computations needed
for the reduction of GPS ellipsoidal heights. The main
disadvantage is the differences with MSL on the west
coast. At Seattle, a person standing on the zero elevation
contour (NAVDS8) will barely have their head above
water at midtide.

e. Preliminary analysis indicates that the overall
differences between orthometric heights referred to
NAVDSS and to the NGVD29 range from approximately
-40cm to +150cm.  Most surveying applications should
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not be significantly affected because the changes in
relative height between adjacent BMs in most
geotechnically stable areas should be less than 1 cm. In
many geotechnically stable areas, a single bias factor
describing the difference between NGVD29 and
NAVDSS can be estimated and used for most mapping
applications. This was a significant consideration for
assessing the impact on the National Mapping Products.
The absolute height values will change much more, but
this should not be the surveyor's biggest concern, since
he/she should be concerned with ensuring that all height
values of BMs are referenced to the same vertical datum.
The overall differences between dynamic heights
referred to the IGLIDES and to IGLD35 will range from
approximately 1 to 40 cm.

7. Maintenance of Parallel Datums by NGS:
NAVDS88 and NGVD29

For a period of time, NGS will support both the NAVDSS
and the NGVD29. Beyond the next 5-7 years, continued
maintenance of NGVD29 will depend on user demands
and budget constraints.

1I-40-47

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



ETL 1110-1-152
1.Jan 94

SECTION Il
Impact of NAVD88 Conversion on Other Hydraulic Reference Datums

8. International Great Lakes Datum of 1955
(IGLDSS5)

a. TGLDS5S5 is a datum common to the United States
and Canada and is defined by international agreement.
Before the establishment and adoption of the IGLDS3S,
the differences in elevation between the lakes had been
determined but had not been connected to sea level and
lake level data published from the United States and
Canada did not match for the same lakes and rivers. The
IGLDA55 was an international cooperative effort between
the those two countries, the result of which was that the
Great Lakes-St. Lawrence River system was then covered
by a single uniform wvertical control network. The
IGLDS55 is different and separate from the NGVD29,

b. IGLDS5 is by definition a hydraulic (i.e., dynam-
ic) datum. The reference zero for IGLDS5 is based on
mean water level surface at Father's Point (Pointe-au-
Pere), Quebee, Canada. Holding this point fixed deter-
mined the IGLDS55 datum. A procedure termed a "water
level transfer" has been used to establish a local vertical
datum on each of the Great Lakes. Research has
concluded that the water level transfer technique was
concluded to be at least as accurate as First-Order, Class 1
geodetic leveling. The remaining lakes were incorpo-
rated using a combination of level lines and water level
Adjusted elevations on the IGLDS5 are
referenced using the dynamic number system. The
dynamic value of a benchmark (BM) is not a true linear
elevation, but a serial number given to the level surface
on which the mark lies.  Dynamic eclevations were
adopted for the IGLDS55 primarily because they provide a
means by which the geopotential hydraulic head can be
measured more accurately between two points.

transfers.

¢. The earth's crust experiences movements around
the entire Great Lakes and St. Lawrence River area.
Therefore, the vertical reference datum for this area must
be vertically readjusted every 25 to 30 years. This crustal
movement 1s called "isostatic rebound,” which 1s the
gradual rising of the earth rebounding from the weight of
the glaciers during the last glacial age. When IGLDS55
was created, it was known that readjustment would be
necessary due to the effects of isostatic rebound. Crustal
movement is not uniform across the Great Lakes basin
and causes bench marks to shift not only with respect to
each other, but also with respect to the initial reference
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point. Subsidence and other local effects can cause bench
marks to shift as well.

9. International Great Lakes Datum of 1985
(IGLD85)

a.  The Coordinating Committee on Great Lakes
Basic Hydraulic and Hydrologic Data revised the
IGLD35 datum and established IGLD85. This committee
has input to the international management of the Great
Lakes-St. Lawrence River system. Representatives from
the U.S. and Canada are members on this committee. The
efforts of the Coordinating Committee to revise IGLD55
and establish IGLD85 were coordinated with the efforts
to establish the new common international vertical datum
for the US, Canada and Mexico, NAVIDES.

b, The IGLD83 is the current vertical control
reference system in the Great Lakes Basin. The IGLDS55
was the vertical control reference system for this area
until the publication of the IGLDS5 in January, 1992.
Originally, an IGLD 80 had been planned, but the project
was extended. The epoch that was actually used to
determine the mean water level for the new datum was
from 1983-1988 of which the mean year is 1985. The
reference zero point for IGLDSS is located at benchmark
#1250G, located at Rimouski, Québec. This benchmark
has an IGLDS85 elevation of 6.723 meters and IGLDS55
elevation of 6.263 meters. IGLDS8S increases the number
and accuracy of benchmarks in the Great Lakes area.
Corps districts were targeted to have converted over to
IGLDSS by January of 1993. This cannot be practically
done until NOAA publishes complete IGLDSS5 BM data
for the area. IGLID8S data is available for the gages, but
the spacing of the gages 1s not dense enough to support
conversion of local project control.

¢. Agencies in the US. and Canada will use
IGLID85. The National Oceanic Service (NOS) and the
Canadian Hydrographic Service (CHS) began reporting
water levels referenced to IGLID8S5 upon its implementa-
tion in January, 1992, For a period of time, conversion
factors for both IGLD355 and IGLD8S water level data
will be provided by NOAA/NOS Great Lakes Section
and CHS. The monthly water level bulletins published
by USACE and CHS will reflect this mformation.

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



d IGLDS85 will not change water levels established
for federal flood insurance programs in the US. These
levels will be referred to NAVDSS. Elevations common
to both NAVDSE8 and IGLDS5 are available from NOAA.
Lake-level outflows also will not be affected by the
datum change to IGLDS85. As benchmark information
becomes available, navigation, construction, and other
improvement work on the Great Lakes should be referred
to IGLDS85.  Either datum 1s acceptable until the
benchmark data is available for the respective USACE
District or project area. Drawings shall include a note for
the wvertical IGLD datum in use to avoid blunders.
USACE permit applications will still be referenced to the
Ordinary High Water Mark (OHWM) as defined under
Section 10 of the Rivers and Harbors Act. As benchmark
information becomes available, new applications should
reference IGLDS5.

10. NAVDS8S8 and IGLD85

a. The specific needs of the Great Lakes system were
taken mto account while the decision were being made
about how NAVDS8 was to be established. Analyses of
data in the Great Lakes Basin was used to determine the
effects of the datum constraint, magnitudes of height
changes from the [GLIDD55, deficiencies in the network
design, selection of water-level station pairs to be used to
generate zero geopotential difference observations, and
additional releveling requirements. This coordination
provided a check on the accuracy of the work and
established a conversion between the IGLDS85 and
NAVDSS.

b. Elevations referenced to NGVD29 are unaccept-
able for use in resolving the involved problems of the
Great Lakes System. The reference zero for NGVD29 is
not located within the Great Lakes system and
orthometric elevations are not sufficient for use with large
bodies of water such as the Great Lakes. The dynamics
of large bodies of water are not modelled well by
considering them as single equipotential surfaces. Other
forces such as gravity must be considered. For example,
water level measurements obtained at both ends of the
Lake and connected to the NGVD29 would show some
magnitude of a permanently northerly slope.

¢.  The general adjustment of the NAVDSS8 and
IGLDE85 1s one and the same. A minimum constraint
adjustment of Canadian-Mexican-U.3. leveling observa-
tions was performed holding fixed the height of the
primary tidal BM, referred to the new IGLDS5 local
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mean sea level height value, at Father's Point/Rimouski,
Québec, Canada. This constraint satisfies the require-
ments of shifting the datum vertically to minimize the
impact of NAVDSS on USGS mapping products, as well
as provides the datum point deswred by the IGLD
Coordinating Committee for IGLDS85. The only differ-
ence between IGLD85 and NAVDSS is that IGLDES5 BM
values are given in dynamic height units and NAVDSE&
values are given in Helmert orthometric height units. The
geopotential numbers of BMs are the same in both
systems.

d. Geopotential numbers from the general adjustment
of NAVDSES were used to compute IGLDS5 dynamic
heights. They will provide the best estimate of hydraulic
head. If secondary gage data are placed in computer
readable form, they will also be incorporated into
NAVDSS and IGLDS85. NGS will publish NAVDSES
heights and provide, upon special request, geopotential
numbers for all BMs included in NAVDSS.

e. The use of GPS data and a high-resolution geoid
model to estimate accurate GPS-derived orthometric
heights will be a continuing part of the implementation of
NAVDSS and IGLD85. It is important that users initiate
a project to convert their products to NAVDS88 and
IGLID85. The conversion process is not a difficult task,
but will require time and resources. Other local reference
planes have been established by local jurisdictions and
these can be referenced to either IGLD85 or NAVDSS.

11. 1974 Low Water Reference Plane (LWRP)

a. On the Mississippi River between the mouths of
the Missouri and the Ohio Rivers (the Middle Mississippi
River), depths and improvements are referenced to a
LWRP. No specific LWRP year is used for the Middle
Mississippi north of Cairo, IL. Below Cairo, IL, depths
and improvements along the Lower Mississippi River are
referenced to the 1974 LWRP. This is also a hydraulic
reference plane, established from long term observations
of the river's stage, discharge rates, and flow duration
periods. The low water profile was developed about the
97-percent flow duration line. The elevation of the 1974
LWRP drops gradually throughout the course of the
Mississippl, however, some anomalies in the profile are
present in places (particularly in areas containing rock
bottoms or groins/weirs). The gradient is approximately
0.5 feet per river mile. The ever-changing river bottom
will influence the 1974 TWRP. Changes in the stage-
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discharge relationship will influence the theoretical flow
line for the 1974 LWRP.

b. Construction and improvements along the lower
river are performed relative to the 1974 LWRP at a
particular point. Differences in 1974 LWRP elevations
between successive points along the river are determined
from simultaneous staff readings and are referenced to
benchmarks along the bank. The 1974 LWRP slope
gradients between any two points must be corrected by
linear interpolation of the profile. Thus, over a typical 1-
mile section of river with a 0.5-foot gradient, each 1000-
foot C/C river cross section will have a different 1974
LWRP correction, each dropping successively at
approximately 0.1-foot increments.

¢. Where practicable and feasible, NAVD88 should
be used as the common reference plane from which 1974
LWRP elevations are measured. The relationship of all
project datums to both NGVD29 and NAVDSS should be
clearly noted on all drawings, charts, maps, and elevation
data files. All initial surveys should be referenced to both
NAVDSS and NGVD29. If this 1s not feasible, then
NGVD29 should be used as the common reference plane
from which 1974 LWRP elevations are measured until
the move to NAVDSS can be accomplished. Differences
between the 1974 LWRP and NGVD29 are published for
the reference benchmarks used to control surveys and
construction activities. In some districts, surveys are
performed directly on NGVD29 without regard to the
1974 TWREP profile (i.e., elevations above NGVD29 are
plotted rather than depths below 1974 LWRP). The 1974
LWRP depths are then contoured from the plotted
NGVD29 elevations, with the 1974 LWRP profile
gradients applied during the contouring process. If a
survey is conducted over a given reach of the river, the
1974 LWRP-NAVDSS and/or the 1974 LWRP-NGVD29
conversion must be interpolated based on the slope
profile over that reach.

d Controlled portions of the Upper Mississippi are
referred to pool levels between the controlling structures.
Although a variety of reference datums are used on other
controlled river systems or impoundment reservoirs, most
are hydraulically based and relate to some statistical pool
level (eg, "normal pool level" "flat pool level"
"minimum regulated pool level ", etc.).

e.  On the Mississippi River above Melvin Price
Locks and Dam at Alton, IL, to Lock and Dam No. 22 at
Saverton, MO, the reference used is related to the

minimum regulated pool elevation. These pools are
regulated referenced to a "hinge point". The pools are
drawn down when the river's flow will provide adequate
navigation depths naturally. When the flows are reduced
to low wvolumes, the pools are reestablished and are
essentially level. The depths and improvements along
this reach of the Mississippi River are referenced to the
"minimum regulated pool" elevations.

£ On the Mississippi River above Lock and Dam No.
22 at Saverton, MO, to St. Paul, MN, a "flat pool level"
reference 1s used, and soundings are shown as "depth
below flat pool". The flat pool is the authorized elevation
of the navigation project and can be referenced to any
number of local datums. Most commonly, this level is
referenced to the mean sea level (MSL) datum of 1912,
the general adjustment which preceded 1929. Conver-
sions between MSL 1912 and NGVD29 are available.
The Tllinois Waterway pool elevations are referred to
NGVD29, however, relationships to numerous other
datums are also made.

g Vertical clearances (bridges, transmission lines,
etc.) are usually measured relative to high and low waters
of record, or relative to full pool elevations. Shore lines
shown on river drawings and navigation maps may be
referenced to a low water datum (1e., 1974 LWRP). On
the Mississippi River above Lock and Dam No. 22 at
Saverton, MO, the plotted shore line is referenced to full
pool stage at dams with discharges equaled or exceeded
90 percent of the time. Given the variety of reference
levels, special care must be taken to properly identify the
nature and source of all vertical reference datums used on
a project. The datum notes should include and clearly
depict the relationship to NAVDSS.
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SECTION Il
Impact of NAYD88 Conversion on U.S. Geological Survey
and Federal Emergency Management Agency Programs

12. NAVD88 and the National Mapping Program
(NMP)

a. The NMP of the U.S. Geological Survey (USGS)
includes more than 83,000 different map products. Some
55,000 of these are in the 7.5-minute, 1:24,000-scale,
primary quadrangle map series (7.5-minute quads).
These maps are widely used by Corps planners. Since the
7.5-minute quad series 1s the largest scale in the NMP and
contains the greatest detail and elevation accuracy, it will
be significantly affected by the vertical datum change.

b. The contour intervals of the 7.5-minute map series
are selected to best express the topography of the area.
With a few exceptions, the contour intervals range from 5
feet for wvery flat country to 80 feet for rugged
mountainous terrain. In between these limits are 10-, 20-,
and 40-foot contour intervals. A few maps in recent years
have been compiled with metric value contours. The
USGS production processes were designed to produce
maps that meet the requirements of the National Map
Accuracy Standards (NMAS). This standard requires that
the error in 90% of the test pomnts be less than one-half
contour interval. Field survey methods are generally used
to test the maps, and the elevation on the map is
determined by mterpolation between contours.

¢. Other forms of vertical information shown on the
USGS 7.5-minute maps are BMs and useful elevations,
which are indicated by a cross symbol with the elevation
given to the nearest foot. These elevations are established
by geodetic leveling of third-order accuracy or better.
Spot elevations are measured by field or photogrammetric
methods are readily identifiable features, eg: natural
lakes, definite tops and saddles, fence corners, or road
intersections. These elevations are usually placed at a
density of about one-per-square mile and are considered
to be accurate to within three-tenths of the contour
interval.

d Digital files of topographic information will also
be affected by a change in the vertical datum. A Digital
Elevation Model (DEM) consists of a sampled array of
elevations for ground positions that are usually at
regularly spaced intervals. For the 7.5-minute DEM, the
horizontal framework is the Universal Transverse
Mercator (UTM) system and the spacing 15 30 meters.
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The 1-degree DEM horizontal coordinate system is based
on the latitude and longitude positions of the World
Geodetic System of 1972 (WGS 72) datum and the
spacing is 3 arc-seconds. Another form of the digital
topographic data that will be affected by the datum
conversion 1s the hypsography category Digital Line
Graphs (DLG).

e. In support of the production of the USGS
topographic maps, a 3rd order level network was
established that resulted in few places being more than 5
miles from basic vertical control. These lines were
usually established along farm roads, railroads, desert
track roads, and mountain trails (less dense in mountain
areas). USGS field surveyors have established nearly
500,000 BMs. Most of this work is on NGVD29.

f Changing the above NMP products, both graphic
and digital, to the NAVDSS will be a massive and costly
undertaking and will require a decade or more to
complete.

(1) In areas where the datum change i1s very small
compared with the contour interval, advantage can be
taken of the tolerance in the NMAS (i.e., 90% of the test
point errors are less than % of the contour interval). If the
datum change is only 1/10th of the contour interval, then
the existing contours will still meet NMAS and will not
require recompilation. The labeled elevations for BMs
and spot elevations will need to be changed. This type of
conversion is a low-cost approach but might be useful to
extend the life of an otherwise sound map series. This is
not a technically correct solution because a small bias is
being introduced. Special care must be taken to insure
that the contouring is in agreement with changed labeled
elevations.

(2) Recompiling the contours and spot elevations on
a 7.5-mmute quad map 1s the most geometrically correct
method of fitting the new vertical datum; however, this is
an expensive approach. Therefore, total recompilation
and recontouring due to an out-of-date datum is not
considered to be cost-effective. However, some other
factors may justify recompilation:

+ Change to metric contours
* Terrain changes because of subsidence or other
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causes
+ Inaccurate existing contours or inappropriate
contour interval

g Adjusting the USGS 3rd-order leveling network to
the NAVDSS is a different challenge, because high
accuracy 1s needed to maintain its usefulness as geodetic
data. This level of accuracy can only be provided by a
least squares adjustment of the old observations to the
new NAVDSS primary network elevations.

h  The selected NAVDES datum definition best fits
the needs of the NMP. The important characteristics are:

+ Small elevation changes for the eastern half of the USA
where the 7.5 map contour intervals are the smallest
and large changes for the western half where contour
intervals are the largest.

+ The isograms representing these changes are smoother
and show less irregularities.

Both of these are important if the map patching conver-
sion techniques is to be used. The requirements are that
the shift values be small compared with the contour
interval and the gradient in the datum change be minimal
so that a single change value can be applied over an entire
7.5-minute map with little noticeable error. A vertical
shift (bias) in the defining elevation is desirable to expand
the favorable interval/elevation change area over the
entire U.S.

13. National Flood Insurance Program (NFIP)
Transition to NAVDS8

a The NFIP is a federal program that provides
identification of flood hazard areas on a community basis
and includes availability of insurance against flood
damages. When a community joins the NFIP, it agrees to
adopt minimum Federal floodplain management criteria
enforced by local regulations. The major product of the
NFTP is the Flood Insurance Study (FIS) and
accompanying Flood Insurance Rate Map (FIRM), which
describes a community's floodplains and regulatory
floodways, as well as computed flood profiles. FEMA
prepares an FIS for severely flood prone communities,
that identifies 100-year base flood elevations (BFEs) and
flood hazard areas. Nearly all flood maps for these areas
are referenced to the NGVD29. Conversion to NAVDSS
will require the education of map users as well as map
producers. New FISs will be based on NAVDSS.
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Existing studies and maps will be converted when
substantive revisions occur to redefine flood hazards.

b. The dual mission of the NFIP through the Federal
Insurance Administration (FTA) is to reduce future flood
losses as well as provide insurance coverage to offset
deficit producing disaster assistance payments. To
provide the floodplain management information to the
communities, FEMA provides flood hazard mapping of
major flooding sources within a community, usually
based on the 100 year BFEs.

¢.  FEMA will be converting its products the
NAVDSS in a gradual process primarily as FEMA's FISs
and FIRMs are republished. Currently, the vast majority
of FEMA products for the NFIP are referred to NGVD29.
All FEMA studies contracted for FY93 and beyond will
require the use of NAVDES as vertical control.  Since
October 1992, all requests for map change actions
received required the inclusion of NAVIDEE data. The
NFIP will transition to NAVDS8 on a project basis or as
other reasons for revision indicate.

14. Effects of NAVD88 on FIRMs and Communities

a. The base 100-year BFEs and Elevation Reference
Marks (ERMSs) will be converted to NAVDSS. Use of the
current datum will be acceptable until the change is made
of the FIRM. After that time, all flood insurance policy
sales and renewals will be based on elevations referenced
to NAVDS8. Determination of locations of structures
and proposed projects with respect to special flood hazard
areas (SFHAs) will be based upon elevations referenced
to NAVDS8. The datum listed as the reference datum on
the applicable FIRM panel should be used for Elevation
Certificate completion. This 1s FEMA policy for all NFIP
communities since the NAVDSS 1s defined over all these
regions. For Hawaii, the Pacific Trust Territories, the
Commonwealth of Puerto Rico and the US Virgin
Islands, their datums will be adjusted based upon
releveling work done in those areas and their 1960-78
tidal epoch. Their local datums will be designated as
NAVDSS and will be defined by their current local MSL
determinations.

b. The conversion of the vertical reference datum
from NGVD29 to NAVDES will take place over time and
documentation should be carefully maintained to reflect
which vertical reference datum was used. If a FIS 1s
completed with ERMs referenced to NAVDES, the
conversion method and results shall be part of the

10
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deliverable items with that FIS. The FEMA Project
Officer should be consulted to decide if NAVDSE8 must
be used or not, prior to commencement of any work for
that FIS.

¢.  No requirement is made by FEMA on local
communities to relevel their local vertical control
networks for NFIP purposes. If, however, the
community's current vertical control system is referenced
to an NGS bench mark(s) that is included in the new data
available from NGS, then appropriate conversion can be
made. Questions regarding the mechanics of shifting to
NAVDSS may be addressed to the appropriate FEMA
Regional Offices.

d. A very important potential problem is caused by
mixing datums. If a consistent datum is used for
determining Base 100-year BFEs and lowest floor
elevation, actuarial rating and building requirements
would be correctly determined. If mixed datums are
used, significant problems arise. For example, if the 1-
foot NAVDE8 BFE is used mixed with the 2-foot
NGVD29 lowest floor elevation, an error of 2 feet (not in
the NFIP's favor) would occur. There are roughly 22
million people living in the nation's floodplains.
Proposed elevations above the BFE are sometimes
minimal for economic considerations, so up-to-date and
properly referenced elevation data are a must. Correct
referencing of those floodplains to the nation's vertical
datum must be accomplished as soon as it is administra-
tively and financially possible to do so.

15. Map Revision Requests to FEMA

a. As the NFIP moves further into the maintenance
stage of the mapping program, the major action with
respect to mapping of flood hazards will be the review
and processing of requests for revisions to the currently
effective FISs and FIRMs.  The decision of whether to
convert to NAVDSE as the reference datum for a revision
action must be made on a case by case basis. All map
revision requests should contain documentation of
vertical control used and those requests to FEMA after 1
October 1992 must include wvertical control data
referenced to NAVDSS. The decision regarding the
published reference for the map revision will be made by
the FEMA Project Officer for the applicable region.

b. Map revision requests shall include either NGS
BM data or the method and computations used to tie to
NGS BMs. If NGS BM data is unavailable, documenta-
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tion to that effect must be submitted with the map
revision request. If a computer program was used, the
name of the program should be included along with
where an exact copy of that program can be obtained.
The leveling field notes should also be included. All
surveying data must be certified by a licensed Land
Surveyor or registered Professional Engineer. For all
map revisions, the datum referenced on the current FIRM
shall be used unless otherwise directed by the Project
Officer. When the current map datum is used, a
conversion factor to allow comparison to NAVDSS
elevation should be included.

16. Impact of NAVD88 Change on Flooding Sourc-
es

a. Riverine and Lacustrine Flooding. For most areas
affected by this type of flooding, the changes from
NGVD29 to NAVDES will be adequately addressed by a
shift factor for areas of USGS 7.5-minute quadrangle
series topographic maps. In larger areas than that, such as
county wide studies involving significant stream or river
reaches, additional considerations are necessary.

b. Coastal Flooding. In areas affected by coastal
flooding, additional care must be taken to avoid confu-
sion with local MSL data that are used in addition to
NGVD29 data. In many areas, these are assumed to be
the same, while in other areas differences may exist based
upon the latest tidal observations. NGS has included in
its published data the new reference elevations for tidal
stations previously taken as 0.0000 foot on NGVD29.
All vertical data must clearly reflect what basis of vertical
control was used. For example, if mean low water datum
was used, conversion to NAVDS8S8, or at a minimum
NGVD29, must be provided and sealed by a certified
land surveyor.

¢.  Other Influences. Areas that have experienced
crustal motion or land subsidence since the publication of
the vertical control data for that area, must be referenced
to at least one BM known to be stable. Documentation
from a certified land surveyor or by the agency that
recently releveled the BM must be included with any data
submitted to FEMA. NGS will be publishing special
reports for these areas as part of its ongoing long term
task.

(1) For areas that experience uniform change over a
given range, and where datum difference can be ex-
pressed as a bias factor for specific geographic areas, little
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if any distortion will occur in the hydrologic and
hydraulic parameters that influence the definition of a
given floodplain. In these instances, FEMA will be
concemed with assuring that the proper conversion of
ground and hydraulic elevations takes place.

(2) In instances where non-uniform elevation
differences are indicated, an investigation of the potential
effect on hydraulic behavior will be required. Usually,
unless the change in flood elevation or depth is greater
than 0.5 foot or in some cases 1.0 foot, no republication
of the flood elevations is dictated. Indications of
potential changes of 1.0 foot or more will probably place
the stream or community on the priority list for a
contracted restudy to establish the exact effect of the
changes.

17. FEMA Policy for Map Conversion: Affect on
NFIP Products

FEMA datum conversion activities called for all FY93
FIS's to be referenced to NAVDSS and that this action be
confirmed by the contractor with the Project Officer prior
to the beginning of survey work. The study contractor is
responsible for assuring that proper reference to
NAVDSS is made.

18. NAVDS88 Requirements for Flood Insurance
Studies

a. Type 15 Studies. For mitial studies, NAVDES
shall be required. Exceptions must be approved by the
Project Officer prior to the start of survey work.

b, Type 19 Studies and Limited Map Maintenance
Program Studies. Use of NAVDES shall be the decision
of the Project Officer. If NGVD29 is used, then a
conversion factor to NAVDS® should be included with
the study material.

¢. The use of NAVDSES for these studies will be
determined by the extent of the changes that will occur to
the community's FIRM when revised. For communities
whose FIRM is larger than 1 panel and revision of other
panels is unlikely with the restudy, the use of NGVD29
may be continued, but a note explaining the conversion to
NAVDSS should be included m the "NOTES" i the map
border of the panel being revised.
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SECTION IV
Corps of Engineers Transition Plan to NAVD88

19. General

A change in vertical datum will affect most USACE
engineering, construction, planning, and surveying
activities. The cost of conversion could be substantial at
the onset. There is a potential for errors in conversions
inadvertently occurring. The effects of the vertical datum
change can be minimized if the change 1s gradually
applied over time; being applied to future projects and
efforts, rather than concentrated on changing already
published products. In order to insure an orderly and
timely transition to NAVIDSS 1s achieved for the appro-
priate products, the following general guidelines in this
section should be followed.

a. Conversion Criteria. Maps, engineering site
drawings, documents and associated spatial data products
containing elevation data may require conversion to
NAVDES. Specific requirements for conversion will, in
large part, be based on local usage -- that of the local
sponsor, installation, etc. Where applicable and appro-
priate, this conversion should be recommended to local
interests.

b. Newly Authorized Construction Projects. Gener-
ally, initial surveys of newly authorized projects should
be referenced to NAVDSS. In addition to de-
sign/construction, this would include wide-area master
plan mapping work. The project control should be
referenced to NAVDSS using conventional or GPS
surveying techniques. All planning and design activities
should be based upon NAVDSS. All maps and site
drawings shall contain datum notes as described below.
If the sponsor/installation requires the use of NGVD29 or
some other local vertical reference datum for continuity,
the relationship between NGVD29 and NAVIDES shall be
clearly noted on all maps, engineering site drawings,
documents and associated products.

¢. Active Projects. On active projects where maps,
site drawings, or elevation data are provided to non-
USACE users, the conversion to NAVDSS should be
performed.  This conversion to NAVDSS may be
performed the next time the project is surveyed or when
the maps/site drawings are updated for other reasons.
Civil works projects may be converted to NAVDSS
during the next maintenance or repair cycle in the same
manner as for newly initiated civil works projects.
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However, if resources are not available for this level of
effort, either re-draw the maps or drawings and add the
necessary datum note. Plans should be made for the full
conversion during a later maintenance or repamr cycle
when resources can be made available. MCA, OMA,
AFH, OMAR, MCAF, OMAF and master planning
projects should remain on NGVID29 or the local vertical
datum until a thoroughly coordinated effort can be
arranged with the MACOM DCSENGR and installation
DEH, or AFRCE and BCE. An entwre installation's
control network should be transformed simultaneously to
avold different datums on the same mstallation
MACOMSs should be encouraged to convert to NAVDES.
However, the respective MACOMSs are responsible for
this decision.

d. Inactive Projects. For inactive projects or active
projects where maps, site drawings or elevation data are
not normally provided to non-USACE users, conversion
to NAVDSE is optional.

e. Work for Others. Projects for other agencies will
remain on NGVD29 or the current local vertical datum
until a thoroughly coordinated effort can be arranged with
the sponsoring agency. Other agencies should be encour-
aged to convert their projects to NAVDSS, although the
decision to convert rests with the sponsoring agency.
However, surveys, maps and drawings should have the
datum note described below added before distribution to
non-USACE users. If sponsoring agencies do not
indicate a preference for new projects, NAVDSE should
beused.

f Miscellaneous Projects. Other projects referenced
to strictly local datum, such as structural deformation,
beach nourishment, submerged offshore disposal areas,
historical preservation projects, etc., need not necessarily
be converted to NAVDS88. However, it is recommended
that surveys, maps and drawings have a clear datum
reference note added before distribution to non-USACE
users.

20. Datum Reference Note

Whenever maps, site drawings or spatial elevation data
are provided to non-USACE users, they should contain a
datum note that provides, at minimum, the following
information:
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The elevations shown are referenced to the
[NGVD29] [NAVDSS] and are in [feet] [meters].
Differences between NGVD29 and NAVDSS at
the center of the project sheet/data set are shown
on the diagram below. Datum conversion was
performed using the [program VERTCON]
[direct leveling connections with published NGS
benchmarks| [other]. Metric conversions are
based on [US Survey Foot = 1200/3937 meters]
[International Survey Foot = 30.48/100 meters].

21. Technical Advantages in Converting to
NAVDS8

There are several compelling reasons that make it
advantageous for USACE commands to convert to
NAVDSS. These mclude:

+ Differential leveling surveys between bench marks will
often close better.

+ NAVDS8 will provide a better reference to estimate
GPS-derived orthometric heights.

+ IGLDS85 will provide a better reference to estimate
heights of water-level surfaces on the Great Lakes.

+ Data and adjusted height values will be readily available
and accessible in convenient form from NGS's
Integrated Data Base.

» Federal surveying and mapping agencies will stop
publishing on NGVD29 and IGLDS55, and will
publish only on NAVDSS and IGLDSS.

+ Surveys performed for the Federal government will
require use of NAVDSS.

+ NAVDSS is recommended by ACSM and FGCS.

22, Levels of Effort

For map and site plan drawings, including digital
variations thereof, the conversion process entails one of
two levels of effort: (1) conversion of all elevations to
NAVDSE and re-drawing the map, or (2) simply adding a
datum note based on an approximate VERTCON

CONVErsion.

23. Real Estate Implications
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a. Surveys, maps and plats prepared in support of
civil works and military real estate activities should
conform as much as possible with state requirements.
Many states are expected to adopt NAVDSS (by statute)
as an official vertical reference datum. This likewise will
entail a transition to NAVDSS in those states. State and
local authorities should therefore be contacted to
ascertain their current policies.

b. Note that several states have adopted the Interna-
tional Foot for their standard conversion from meters to
feet. However, recent action by the FGCS to affirm
continued use of the US. Survey Foot for Federal
surveying activities could lead to a reversal of some state
policies.

¢ In order to avoid dual elevations on USACE
survey control points which have multiple uses, it is
recommended that published elevations be based on the
U.S. Survey Foot. In states where the International Foot
is the only accepted standard for boundary and property
surveys, conversion of these elevations to NAVDES
should be based on the Intemational Foot while the
control remains based on the U.S. Survey Foot.
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SECTION V
VERTCON 1.0

24. General Description of VERTCON

VERTCON 1is a program developed by the NGS that
converts elevation data from NGVD29 to NAVDSS.
VERTCON uses a simplified transformation of bench-
mark (BM) heights using a modeled shift for a given area
and is, in general, only sufficiently accurate to meet
small-scale mapping requirements. VERTCON should
not be used for converting benchmark elevations used for
site plan design or construction applications. Users can
simply input the latitude and longitude for a point and the
vertical datum shift between NGVD29 and NAVDES is
output. Data may be input either point-to-point by hand
or by batch file. Three batch file formats are supported:

* Free File Format Type 1
* Free File Format Type 2
* NGS Internal BM Format Type 3

A "help" menu in the program gives information and
examples of the file formats. Example inputs and outputs
for the first two batch file types and a hand mput type are
included in the following pages. In the existing release,
survey points must be input in North American Datum of
1983 (NAD 83) horizontal coordinates. Future releases
will convert inputs to NAD 83. This release works on
IBM compatible PCs running DOS.  VERTCON is
command line driven and should be fairly easy to use for
anyone with basic computer skills. Batch files are
explained in the help menu within the program and can
be created through the use of a standard text editor. The
command line interface is very basic, but functional.

25. USACE Program CORPSCON

VERTCON was released by NGS in early 1993. During
the later part of FY94, VERTCON will be incorporated
into USACE program CORPSCON, which is currently
used for horizontal datum conversions between the North
American Datum of 1927 (NAD 27) and NAD 8§3.
CORPSCON can use either geographic, State Plane or
UTM coordinates as input/output. Until the revised
version of CORPSCON 1s available, the current version
can be used in combination with VERTCON to perform
vertical datum conversions with State Plane or UTM
mputs.

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix
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26. VERTCON Installation and Operation Details
Program VERTCON consists of the following files:

VERTCON.EXE - Executable program file
VERTCON.DIR -Directory of VERTCON data base
(non-readable, i.¢., binary, file)
VERTCON.COF -Coefficients of VERTCON data base
(non-readable, i.e., binary, file)
README. TXT -User's instruction file

a. VERTCON Installation.

(1) Make the

write-protected.

sure original floppy disk 1is

(2) Make a subdirectory on hard disk; for example:
"mkdir NGVDCONV" (VERTCON will also run from
the tloppy disk)

(3) Go into a subdirectory, for example: '"cd

NGVDCONV"

(4) Copy the floppy disk into the subdirectory; for
example: "copy Ak E kA

(5) Put the original floppy in a safe place.

b, VERTCON Execution.
follow the prompts.

Type "VERTCON" and

¢. VERTCON Termination. VERTCON computa-
tions can be stopped at any time by the Control-C (1.e.,
<ctrl-¢>) key combination, but interactive processing can
be terminated by entering 0. (i.e., zero WITH DECIMAL
POINT)

27. VERTCON Modeling Procedure

The modeled conversion of NGVD29 normal orthometric
heights to NAVDS8 Helmert orthometric heights can be
accomplished by using the VERTCON software. This
conversion is sufficiently accurate for many small-scale
mapping purposes. The software and two files of
modeling coefficients (data base) for the conterminous
United States (CONUS) are provided on the disk.
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VERTCON returns the orthometric height difference
between NAVDES and NGVD29 at the geodetic position
specified by the user. The root-mean-square (RMS) error
of the actual NGVD29/NAVDSSE height differences
versus the computed height differences from the model
for the data points used to create the model is = 1 cm; the
estimated maximum error is £ 2.5 cm. Depending on
network design and terrain relief, larger differences (e.g.,
5 to 50 cm) may occur the further a bench mark 1s located
from the control points used to establish the model coeffi-
cients. For this reason, VERTCON should only be used
for approximate conversions where these potential errors
are not critical. If feasible, future versions of VERTCON
will contain  estimates of uncertanty on a
region-by-region basis.

28. VERTCON Data Input Procedures

The user can key in latitude and longitude on a
point-by-point basis or can create an input file using a
text editor. Several file formats are provided, including
the internal bench mark file record format of the Vertical
Network Branch, NGS. These formats are detailed in a
"Help" menu option which appears when the input
filename is specified. Most horizontal positions of the
bench marks used to generate VERTCON were scaled
from USGS topographic maps. The estimated uncertainty
of the scaled positions is far greater than the differences
between NAD 27 and NAD 83. Therefore, the horizontal
geodetic datum to which the latitude and longitude are
referenced (either NAD 27 or NAD 83) should not
adversely affect the computed height difference since the
height differences change very little with slight changes
n horizontal position, 1.e., less than 100 meters.

29. VERTCON Data Output

VERTCON Results are collected into an output file. The
default name of this file 1s "VERTCON.OUT", but the
user can choose any other legal filename. (Do not use
misleading extensions such as * EXE, *DIR, *.COF, or
*BAT). The format of the output file is linked to the
format of the input file to maintain consistency.

30. Derived NAVD88 Heights from NGVD29
Heights

The modeled NAVDSE - NGVD29 height differences
convert from NGVD29 normal orthometric heights to
NAVDS88 Helmert orthometric heights. This value is
ADDED ALGEBRAICALLY to NGVD29 normal
orthometric  heights to obtain NAVDES Helmert
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orthometric heights. If a NGVD29 height is desired when
a NAVDSE height is given, SUBTRACT the value
ALGEBRAICALLY from the NAVDE8 height.

31. VERTCON Models for CONUS

a. Interconnected local VERTCON models were
computed mn October 1992 using more than 300,500
NAVDSS - NGVD29 orthometric height differences.
The aggregate of these local models, defined for 144
Helmert blocks, comprise the total VERTCON model for
CONUS. The benefit of developing this mosaic of local
models is that any error found locally, such as gross
errors and/or an inconsistent leveling network, can be
corrected promptly and the data base "repamred” swiftly
without affecting any other area.

b. The method of computation is based on Professor
Rolland L. Hardy's multiquadric method for data
modeling and prediction. Accordingly, a set of coeffi-
cients of radial basis functions are determined at "opti-
mally" selected data points in a two-dimensional space.
These coefficients define an irregular surface which
matches the selected data exactly, in this case the
NAVDSS - NGVD29 height differences, and approximate
the data at varying error levels at other points.

¢. It is desirable for datum conversion efficiency
purposes to model the data field with a minimal set of
surface coefficients, while keeping the deviation of the
surface at non-selected data points within predefined
bounds. This was achieved by an iterative process in
which, after a small initial set of data points was modeled,
additional data points were gradually added to the model
at the locations of largest deviations between model
surface and data. This approach provided a minimal set
of model coefficients, while maintaining predefined error
bounds.

d.  The data base and VERTCON software are
operational on standard disc operating system (DOS)
controlled (IBM-compatible) personal computers (PC).
However, the executable code and (binary) data base may
not be transferable to other systems. In the near future
two additional modules will be provided:

(1) CONVASCI -- will extract and store the local
models in an ASCII file for transfer to other systems

(2) CONVBIN -- will restore the ASCII file into a
two-file binary data base on the new system. The
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recompiled VERTCON software can then operate on this
data base.

32. Future VERTCON Modifications

A continuing development effort is underway to improve
VERTCON results. NGVD29 normal orthometric
heights are being analyzed for localized monument and/or
crustal motion effects, for inconsistent adjustments, and
other effects. Computed height differences which are
significantly influenced by such effects will be flagged
and rated for reliability on the output.
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CEMVD-ET-ET (CEMVN-ED/26 Oct 00) 17 End 31 January 2001

MEMORANDUM FOR Commander, New Orleans District, ATTN: CEMVN-ED

1

{r
w

o

lae

[

SUBJECT: CEMZI-ED Policy Letter of 1985 - NGE marks

1. We concur with your proposal to use the NAVLZZ benchmark
information for future work on all projects. Accordingly, the new
rolicy is as follows:

a. Bll gages will be set to conform to the NAVD8E benchmark
information.

b. Main stem features of the MR&T project under constructicn or
tz be constructed in the future will utilize the NAVD88 benchmark
elevations.

c. Off-main stem projects of the MR&T under construction ¢r to be
constructed in the future will use the NAVD88 benchmark data.

d. All C&M dredging will use the NAVD8E benchmark data.

e. Hurricane protection projects under corstruction or to be

ccnstructed in the future will use the NAVDE8 Lkenchmark data.

Z. We also agree that if CORS proves to be a rellable and accurate
system for determining benchmark elevaticns, MVD and the New Crisans
Cistrict shouid re-evaluate the above policy to consider use of the
CORS benchmark information in lieu of the NAVD8E benchmark
information. Further, the New Orleans District should at that time
Fegin evaluation of completed projects to determine whether or nct
modifications are necessary to achieve authorizsd levels of

protection.
3. We reguest that you provide MVD semi-annual =tatus reports cn the
installation and operation of the CORS. We are interested in
confirming its accuracy in determining benchmarx« intormation and
subsidence rac-es as well as evaluating its application in other MVD
districts.
Encls MICHEREL P. FALLON, P.E.
nc Chief, Engineering and
Construction Division
CF:
CFCW-FFE (M. K. Miles)
CEMVD-FM
2
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CEMVN-ED-5 11 April 2002

MEMORANDUM FOR Branch Chiefs

SUBJECT: Vertical Control and Permanent Benchmarks

I. It is the policy of Engineering Division to use those benchmarks that best define
vertical control with respect to the NAVDSES datum. Consequently, all scopes of work
for our design contracts that include surveying work must be reviewed by our Survey
Section to ensure that the preferred reference benchmarks are clearly and accurately
specified.

2. Survey Section personnel or its contractors will visit District benchmarks as they are
needed to update their vertical elevations through the use of the Continuously Operating
Reference Stations (CORS) associated with LSU™s GULFNET system. This system
allows us to more accurately define vertical elevations and will provide information to
predict future subsidence.

3. For all Engineering Division products, please coordinate with Survey Section for their
involvement and to budget against the benefiting projects for these efforts.

GERARD S. SATTERLEE, JR.
Chief, Engineering Division
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20 December Z00Z4
CEMVN-ED-S

MEMORANDUM FOR : Engineering Division, Branch Chiefs,
Section Chiefs, Functional Team Leaders
(FTLs) and Technical Managers

SUBJECT: Vertical Datum Policy

1. It is the policy of Engineering Division to use the
NAVDES datum for all wvertical control and for gages, for
engineering studies, design and construction documents and
for the reporting of all levels of protection, etc. All new
work shall be requested in NAVDSEE.

2. The Survey Section shall not sanction mathematical
conversions to the NAVDER datum from permanent benchmark
elevations published in the NGVD29 datum. Prior to any field
data rollection effort either in-house, through contracts,
by sponsors or their AEs, the project shall fund to validate
henchmarks and to establish vertical controls in the project
ared.

3. Historic data to include topographic and hydrographic
surveys, flowlines, hydrologic data, benchmarks, map
elevation contours, and all such field information collected
using non-NAVDSS datums is suspect and cannot sasily be used
in conjunction with current NAVDBS data. No meaningful
conversion between old datums and NAVD8E is possible without
proper field investigations and even then could result in an
approximation at best. Therefore, Survey Section will be
consulted for each instance of attempted use of historic
data. The degres of their involvement will depend on the
purpose for which the data is to be used and the acceptable
magnitude of error. As a minimum, a gquick validation of the
vicinity benchmark elevation witheut cost to the project isg
required to determine the magnitude cf the problem.

4. Tt iz recognized that some interim exceptions to this
policy may be necessary. These should be expressly approved
by the Chief, Engineering Division.

5. To ensure adherence to proper surveying practices, the
use of acceptable benchmarks and their assigned values, and
the conformance of the data to Corps standards and datums,
all planned field surveying effort shall be reviewed by the
Chief, Surveying Section. This includes the field data
gathering effort performed by District design and planning
AE contractors, sponsors, and the sponsor's AE contractors.
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E. Plans and specificaticons shall identify the permanent
benchmarks and their assigned elevations to be used for each
construction centract. It will be incumbent upon the design
engineer to assure that all designs and data are compatible
with the elevations assigned to the permanent benchmarks
used in the contract documents,.

7. It is the intent of this policy that the assigned
benchmark elevations represent a “snapshot", and may change
on future contracts depending on benchmark movement.
Engineers must use sound engineering judgment in employing
the NAVDSE datum, recognizing that projects have already
been designed and/or constructed using the NGUDZE_datum
against various epochs and that projects may require a
significant number of years from conception to completion,
and therefore allowances must be made for vertical movement.

=7
SERARD 5. SATTEELEE, Jr.
Chief, Engineering Division

CF: CEMVN-OD
CEMVII-PA
CEMVI-PM
CEMVN-CD
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Appendix 41
Benchmark History

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 1-41-1

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-41-2 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-41-3

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



11-41-4 Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 11-41-5

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix 1-41-7

This is a preliminary report subject to revision; it does not contain final conclusions of the United States Army Corps of Engineers.



Appendix 42
Leveling Abstracts
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Windows Abstra Version 2.3 -- Jan 1, 2004 Mon May 01 15:59:23 2006

-*- FIELD ABSTRACT -*-
060110-060110 HGZ L26879 1 6.0 MM ORDER 2 CLASS 1 PAGE 1
LEVELING AT TIDE STATION 876 1678 MICHOUD SUBSTATION I1CWW

FROM START F/B DIST ELEV DIFF -(F+B) MEAN DIFF 1
TO TOTAL TOTAL FLD ELEV C
(KM) MT) (MM) MT
0001 WES 19 -0.11300
0001 WES 19 1100750 B 0.26 -3.19270 * 0.19 3.19261 1
0002 876 1678 A TIDAL 1100936 F 0.26 3.19252 * 1
SL 1 0.26 0.19 3.07961
0001 WES 19 1100819 F 0.37 -0.28700 * 0.09 -0.28696 1
0004 876 1678 WES 17 1100917 B 0.37 0.28691 * 1
0.37 0.09 -0.39996
0004 876 1678 WES 17 1100842 F 0.21 1.14050 * 0.00 1.14050 1
0003 D 276 1100903 B 0.21 -1.14051 * 1
0.57 0.09 0.74054

ELEVATION REJECTION AND ERROR CODES
C - section elevation difference was rejected for cause
ie. *43* record rejection code set to "F"

R - section elevation difference was rejected by Halperin rejection algorithm

@ - section elevation difference does not include refraction correction

* - section elevation difference does not include rod correction

INSTRUMENT CODE INSTRUMENT RODS
1 243 - 333294 396 - 24167 396 - 24168

LEVEL LINE SECTION RUNNING TREE

0001 (0002)

0004

0003

FROM TO N. LATITUDE W. LONGITUDE FIELD DISTANCE VS. COMPUTED

0001 300025 0895619 0.00 0.00

0001 0002 300024 0895615 0.26 0.11

0001 0004 300037 0895622 0.37 0.38

0004 0003 300043 0895623 0.21 0.19
Windows Abstra Version 2.3 -- Jan 1, 2004 -- Mon May 01 15:59:23 2006
SECTION

FROM TO ERROR MESSAGES
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Windows Abstra Version 2.3 -- Jan 1, 2004 Wed Apr 19 12:31:34 2006

060107-060107
LEVELING AT TIDE STATION 876 1402 THE RIGOLETS

FROM
TO

-*- FIELD ABSTRACT -*-

HGZ L26879 2 6.0 MM ORDER 2 CLASS 1 PAGE 1

0001 PIKE

0001 PIKE
0003 PIKE

0001 PIKE
0002 C 193

0002 C 193
0004 PIKE

RM 3
RM 3
RESET

RM 3

RM 4

START F/B DIST ELEV DIFF -(F+B) MEAN DIFF 1
TOTAL TOTAL  FLD ELEV C
Kv) T (D) MT)
2.80200
1070933 B 0.04 0.30480 * 0.00 -0.30480 1
1071025 F 0.04 -0.30480 * 1
SL 1 0.04 0.00 2.49720
1070948 F 0.03 -0.21800 * -0.10 -0.21805 1
1071015 B 0.03 0.21810 * 1
0.03 -0.10 2.58395
1071000 F 0.05 0.07320 * 0.10 0.07325 1
1071009 B 0.05 -0.07330 * 1
0.08 -0.00 2.65720

ELEVATION REJECTION AND ERROR CODES

section elevation difference was rejected for cause

ie. *43* record rejection code set to "F"

- section elevation difference was rejected by Halperin rejection algorithm
section elevation difference does not include refraction correction

INSTRUMENT CODE

1

section elevation difference does not include rod correction

INSTRUMENT RODS

243 - 333294 396 - 24167 396 - 24168

0001
0002
0004
FROM

(000

TO

000
000
000
000

0001
0001
0002

Windows Abstra

SECTION
FROM TO

3)

1
3
2
4

LEVEL LINE SECTION RUNNING TREE

N. LATITUDE

300959
300959
301000
300959

W.

LONGITUDE

0894415
0894414
0894415
0894414
Version 2.3 -- Jan 1, 2004 -- Wed Apr 19 12:31:34 2006

0.00
0.04
0.03
0.05

ERROR MESSAGES

Volume Il Geodetic Vertical and Water Level Datums — Technical Appendix

FIELD DISTANCE VS. COMPUTED

0.00
0.03
0.03
0.04
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Windows Abstra Version 2.3 -- Jan 1, 2004 Thu May 04 11:44:09 2006

060116-060116

*

HGZ L26879 3

FIELD ABSTRACT -*-
6.0 MM ORDER 2 CLASS 1

LEVELING AT TIDE STATION 876 1602 LAKE JUDGE PEREZ

PAGE 1

FROM START F/B DIST  ELEV DIFF -(F+B) MEAN DIFF 1
TOTAL TOTAL FLD ELEV C
Kv) T (D) MT)
0002 876 1602 C TIDAL 0.16300
0002 876 1602 C TIDAL 1160900 0.10 -0.25420 * 0.10 0.25415 1
0006 876 1602 F TIDAL 1160910 0.10 0.25410 * 1
0.10 0.10 0.41715
0006 876 1602 F TIDAL 1160830 0.24 0.13230 * -0.40 -0.13209 1
0005 876 1602 E TIDAL 1160923 0.24 -0.13189 * 1
0.34 -0.30 0.28506
0005 876 1602 E TIDAL 1160811 0.20 0.06680 * 0.40 -0.06700 1
0004 876 1602 B TIDAL 1160958 0.20 -0.06720 * 1
0.54 0.09 0.21806
0004 876 1602 B TIDAL 1160747 0.07 0.03630 * 0.00 -0.03630 1
0003 876 1602 A TIDAL 1161015 0.07 -0.03630 * 1
0.61 0.09 0.18176

ELEVATION REJECTION AND ERROR CODES

C - section elevation difference was rejected for cause
ie. *43* record rejection code set to "F"
R - section elevation difference was rejected by Halperin rejection algorithm
@ - section elevation difference does not include refraction correction
*

- section elevation difference does not include rod correction

INSTRUMENT CODE INSTRUMENT RODS
1 243 - 333294 396 - 24167 396 - 24168
LEVEL LINE SECTION RUNNING TREE

0002
0006
0005
0004
0003
FROM  TO N. LATITUDE W. LONGITUDE FIELD DISTANCE VS. COMPUTED

0002 293333 0895305 0.00 0.00
0002 0006 293333 0895300 0.10 0.13
0006 0005 293330 0895300 0.24 0.09
0005 0004 293330 0895300 0.20 0.00
0004 0003 293330 0895300 0.07 0.00

Windows Abstra Version 2.3 -- Jan 1, 2004 -- Thu May 04 11:44:09 2006
SECTION

FROM TO ERROR MESSAGES
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Windows Abstra Version 2.3 -- Jan 1, 2004 Tue May 02 14:48:37 2006

060107-060107

*

HGZ L26879 4

FIELD ABSTRACT -*-

LEVELING AT TIDE STATION 876 1487 CHEF MENTEUR

FROM
TO

0001 E 3145

0001 E 3145
0003 876 1487

B TIDAL

0003 876 1487
0002 876 1487

B TIDAL
A TIDAL

START
1071145
1071340

1071250
1071320

6.0 MM ORDER 2 CLASS 1

F/B DIST  ELEV DIFF
TOTAL
(KM T
F 0.48  -4.61118 *
B 0.48 4.60983 *
0.48
F 0.20 0.32662 *
B  0.20 -0.32582 *
0.68

ELEVATION REJECTION AND ERROR CODES

ie. *43* record rejection code set to "F"

*©® 0

section elevation difference was rejected for cause

PAGE 1

-(F+B) MEAN DIFF

TOTAL  FLD ELEV C
V) T)
4.81800
135 -4.61050 1
1.35 0.20750 '
081 0.32622 1
0.55 0.53372 .

section elevation difference was rejected by Halperin rejection algorithm
section elevation difference does not include refraction correction

section elevation difference does not include rod correction

INSTRUMENT CODE INSTRUMENT RODS
1 243 - 333294 396 - 24167 396 - 24168
LEVEL LINE SECTION RUNNING TREE
0001
0003
0002
FROM TO N. LATITUDE W. LONGITUDE FIELD DISTANCE VS. COMPUTED
0001 300407 0894813 0.00 0.00

0001 0003 300354 0894800 0.48 0.53
0003 0002 300354 0894800 0.20 0.00

Windows Abstra Version 2.3 -- Jan 1, 2004 -- Tue May 02 14:48:37 2006
SECTION
FROM TO ERROR MESSAGES
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Windows Abstra Version 2.3 -- Jan 1, 2004 Thu May 04 14:38:56 2006

-*- FIELD ABSTRACT -*-
060118-060118 HGZ L26879 5 6.0 MM ORDER 2 CLASS 1 PAGE 1
LEVELING AT TIDE STATION 876 1799 M V PETROLEUM

FROM START F/B DIST ELEV DIFF -(F+B) MEAN DIFF 1
TO TOTAL TOTAL FLD ELEV C
(KM) T (M) VT
0001 876 1799 B TIDAL 0.77300
0001 876 1799 B TIDAL 1180829 B 0.08 0.22130 * 0.30 -0.22145 1
0002 876 1799 A TIDAL 1180943 F 0.08 -0.22160 * 1
SL 1 0.08 0.30 0.55155
0001 876 1799 B TIDAL 1180853 F 0.08 -0.34970 * 0.10 -0.34965 1
0003 876 1799 C TIDAL 1180929 B 0.08 0.34960 * 1
0.08 0.10 0.42335
0003 876 1799 C TIDAL 1180910 F 0.08 -0.00180 R* 0.00 -0.00605 1
0004 876 1799 D TIDAL 1180919 B 0.08 0.01030 R* 1
0.16 0.10 0.41730

ELEVATION REJECTION AND ERROR CODES
C - section elevation difference was rejected for cause
ie. *43* record rejection code set to "F"

R - section elevation difference was rejected by Halperin rejection algorithm

@ - section elevation difference does not include refraction correction

* - section elevation difference does not include rod correction

INSTRUMENT CODE INSTRUMENT RODS
1 243 - 333294 396 - 24167 396 - 24168

LEVEL LINE SECTION RUNNING TREE

0001 (0002)

0003

0004

FROM TO N. LATITUDE W. LONGITUDE FIELD DISTANCE VS. COMPUTED

0001 292947 0900133 0.00 0.00

0001 0002 292948 0900130 0.08 0.09

0001 0003 292948 0900130 0.08 0.09

0003 0004 292948 0900130 0.08 0.00
Windows Abstra Version 2.3 -- Jan 1, 2004 -- Thu May 04 14:38:56 2006
SECTION

FROM TO ERROR MESSAGES

0003 0004 *** All runnings for this section were rejected, all
elevations beyond this point are erroneous !
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Windows Abstra Version 2.3 -- Jan 1, 2004 Fri May 05 14:44:22 2006

-*- FIELD ABSTRACT -*-
060118-060118 HGZ L26879 6 6.0 MM ORDER 2 CLASS 1 PAGE 1
LEVELING AT TIDE STATION 876 1494 WEST POINT A LA HACHE

FROM START F/B DIST ELEV DIFF -(F+B) MEAN DIFF 1
TO TOTAL TOTAL FLD ELEV C
(KM) MT) (MM) MT
0001 876 1494 C TIDAL 0.57900
0001 876 1494 C TIDAL 1181356 B 0.38 -1.02605 * -0.37 1.02623 1
0003 876 1494 B TIDAL 1181451 F 0.38 1.02642 * 1
0.38 -0.37 1.60523
0003 876 1494 B TIDAL 1181316 B 0.33 -1.93309 * -0.43 1.93330 1
0002 876 1494 A TIDAL 1181542 F 0.33 1.93352 * 1
0.71 -0.80 3.53853

ELEVATION REJECTION AND ERROR CODES
C - section elevation difference was rejected for cause
ie. *43* record rejection code set to "F"
R - section elevation difference was rejected by Halperin rejection algorithm
@ - section elevation difference does not include refraction correction
* - section elevation difference does not include rod correction
INSTRUMENT CODE INSTRUMENT RODS
1 243 - 333294 396 - 24167 396 - 24168

LEVEL LINE SECTION RUNNING TREE

0001

0003

0002

FROM TO N. LATITUDE W. LONGITUDE FIELD DISTANCE VS. COMPUTED

0001 293419 0894813 0.00 0.00

0001 0003 293419 0894813 0.38 0.00

0003 0002 293419 0894813 0.33 0.00
Windows Abstra Version 2.3 -- Jan 1, 2004 -- Fri May 05 14:44:22 2006
SECTION

FROM TO ERROR MESSAGES
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The data below compares Second-Order, Class |, leveling for water level gauge reference performed in the 1980's with

Second-Order, Class I, leveling for National Geodetic Survey, BlueBook, performed in 2006. The Local Mean Sea Level (LMSL)

is roughly 0.2 feet above the North American Vertical Datum of 1988, readjusted for New Orleans in 2004 on the 65 Julian day of that year.
876 1678 Michoud Substation apparantly shows 0.5 feet of settlement.

These elevations are preliminary and subject to minor USE THIS COLUMN
changes when they receive a final adjustment. They are TO IDENTIFY
based on Second-Order Class | leveling from a SETTLED BM'S
GPS-derived starting height that has an expected (OUTLIERS)

nominal absolute accuracy of 0.1-0.13 FEET

ID Location BM elevation LMSL - NAVD 88.2004.65  height
stamping NAVD 88.2004.65 BM-LMSL
H height difference H
(feet) (feet) (feet)
874 7437 Bay Waveland Yacht Club, Bay St. Louis, Mississippi
NO 1 1968 5.24 0.37 4.87
876 1402 U.S. Highway 90, The Rigolets
PIKE RM 3 9.19 0.26 8.93
PIKE RESET 8.19 0.20 7.99
C 193 not a Tidal BM
PIKE RM 4 not a Tidal BM
876 1487 Chef Menteur, Chef Menteur Pass
E 3145 15.81 0.14 15.67
1487 B 1982 0.68 0.13 0.55
1488 A 1982 1.75 0.15 1.60
876 1602 Lake Judge Perez, Hermitage Bayou
1602 C 1985 0.53 0.09 0.45
1603 F 1987 1.37 0.09 1.28
1604 E 1985 0.94 0.09 0.85
1605 B 1985 0.72 0.08 0.64
1606 A 1985 0.60 0.09 0.51
876 1678 Michoud Substation,ICWW
WES 19 1978 -0.37 -0.35 -0.02
1678 A 1982 10.10 -0.44 10.54
WES 17 1978 -1.31 -0.24 -1.07
D 276 1969 2.43 -0.30 2.73
876 1724 Grand Isle, East Point, Louisiana
876 1724 TIDAL 11 3.12 0.20 2.91
876 1799 M.V. Petroleum Dock, Bayou St. Denis
1799 B 1985 2.54 0.31 2.23
1799 A 1985 1.81 0.19 1.62
1799 C 1985 1.39 0.18 121
1799 D 1985 REJECTED
876 1927 U.S.C.G. New Canal
ALCO 1931 6.15 0.27 5.88
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